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Poisoning  by  broadleaved  laurel,  Kalmla  lallfolla.     By    PRBiiliRICK  V. 

The  number  of  spore  molhercellB  In  Uio  Bporangla  of  ferns.    By  Wilms  L. 

jEraoH 

The  Tratemiclon  wUt  and  other  wilt  dlseasen  due  toFusarlum.    By  ErwinF. 

The  southern  tomalo  hllght.    By  Erwih  F.  SMirn 

The  cunstancy  of  the  bacterial  flora  of  fore  milk.    ByB.  L.  BoLLRT 
A  new  Calltomla  liverwort.    By  Douolab  II.  CAMPBELL         .... 
re  in  the  Myxomycclea.     By  O.  F.  tk>OK 
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OOXTKHTS. 

An  Eiououa  upon  AJdub  Imtsb.  B7  Vloka  W.  Pattbbsoh  .... 
BnmiDUT  of  ■  rflTlston  ol  the  geona  IHonuiDm.    By  CmARLia  B.  Bakhu 

■wd  BODSIT  H.  Tsm 

On  the  HD*lrBli  of  aoral  colon.    By  J.  H.  PIU4BDKT 

A  leaf-rot  ot  cabbage.    By  H.  L,  Rchbkll 

ObaervattonB  on  the  deTelopmentot  Unclnnla  splralU.  B7  B.  T.  Oallowit 
HiBlory  and  preaent  sUtni  of  orange  culture  In  Tloilda.    B;  CBAXtBS  POB- 

TBK  Habt .       ■ 

The  affect  of  Budden  clutngu  of  turgor  and  of  temperunre  on  gmirth.    By 

BODHBT  H.  Tbdb 

Biperlmenta  Id  palUnatlag  and  hybridizing  the  orange.    Bj  H.  J.  Webber 

(Title) 

Rbpokt  of  Cohmittbb  of  Section  O 


SECTION   H.     ANTHROPOLOGY. 

Officbbh  o>  SECriOM  H 

ADDRESS  OF  VICB  PRBaiDBMT,  FKAHK  HAHILTON  CITBHINO  .... 
The  Cosmogonlc  Qoda  of  the  Iroquois.  By  J.  N.  B.  Hewitt  .... 
Urammatlc  forni  and  the  verb  concept  la  Iroquolao  apeecb.    By  J.  N.  B. 

The  AlgoDqntan  sppellatlTeB  of  the  Slooan  tiibea  of  Virginia.    By  Wm. 

Wali^cb  Tookbb 

Themyeteryot  the  name  Pamnnkey.    By  Wiluaii  WallacbTookss 

A  Tigll  otthegoda.   By  Washinotoh  Hattiiewb 

An  0]lbwB  lisnsforiiDBtlon  tale.    ByHABLAM  I.  SUITH 

The  dlflerent  races  deaGTlbed  by  early    dlacoverera  and  oxplorera.      By 

Stepheh  D.  Peet 

The  palxollthlc  colt.    By  Stkfhek  D.  I-ebT  (Title) 

The  worship  of  tbe  cardinal  pDlntH  among  the  dlflerent  American  tribea.    By 

STBpnEM  D.  Peet  [TlUeJ 

Vlltoge  life  among  the  cliff  dwcUera.    By  Stephen  ».  Pen  (Title) 

Old  Hohawk  worda.    By  W.  H.  Beauciiahf 

Ad  IroquolaooDdolence.    By  W.  H.  Beacchamf 

A  melange  ofHlcmac  notca.    By  Stakbbubt  T.  Haobb 

Some  AnUcBurrlyalB  InthelnDgDSgeaDdfalk  uaAKeotthe  Rio  Grande.    By 

JohnQ.  BotJBKE 

Word-tormatlon  inthe  Rootanay  langoage.    By  Alexander  F.  Chakbbb- 

Kootenay  Indian  peraonal  namea.    By  Alexander  P.  ChaBUBBLaIn 
Anthropametrical  obaerraclona  dd  (he  Ulaalon  Indians  of  Bouthern  Califor- 
nia.   By  Fbahz  Boab 

The  sacred  pdv  of  the  Omaha  tribe.    By  Alice  C.  Fletcher  .... 

Indian  songsaDd music.   By  AliceC.  Fletcher 

Dwarf  aDTvIyala,  and  trodltloDB  ae  to  pygniy  rauoB.  By  R.  G.  Halibitbton 
PreblBlorlo  atar-lore  aod  Its  PleladeB  periods.    By  R.  ti.  Hauburtom 
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X  00IITE1IT8. 

Account  ol  tb«dl>0OT«r7ot  a  chipped  chwtlmplemeDt  la  nndiatorbed  glacial 
gnvei  near  Stenbenvllle,  Ohio.    B;  G.  Fkeubbick  WbioHT  . 

Anthropooielrlcal,  pB}-cha.iienral  and  bninotic  nuaaureaienti.  BrlABTRIIB 
UacDohaLD 

Mental  meoBuremeats  In  BnChropometry.   B;  3.  HCKebh  Cattsll 

A  study  Id  anthropo-gaographr  la  lUustrate  Iho  Importance  of  anthropologj^ 
u  a  branch  of  sociological  Inveitlgatlon.   B;  Williak  C.  Riplbv 

Tbo  edncation  of  bllnd-daaf-mutea.    By  JOHS  Ddttom  Wbioht      . 

A  etudf  In  chlld-Ufe.    By  Laura  OsbokneTalbott 

The  orlgla  of  playing  cards.    By  Stewart  Cduh 

The  origin  of  money  In  China.    By  StewabtCulin    ...... 

Uaetache  sUcka  of  the  Alnus.    By  »tf,wart  Culin 

Moteaon  theBuBhrnnn  orTranoiaal.    By  tiKOBOE  Lbith  (Title)    . 

SyniliollBm  In  Ancient  AniBrieau  Art    By  V.  W.  Putnam  and  C.  C.  WiL- 


SECTION  I.     SOCrAX  AND  ECONOMIC  SCIENCE. 

OFMCEM  OF  Sectiom  I 

ADDReaB  ov  Vice  President,  B,  E.  Ferhow 

Taxation  In  the  United  SCateiinlth  Buggextlani  foroalabllehlnga  form  for 
comparing  the  taxntlon  of  dlflerent countries.    By  Edward  Atkinson 
Bc|uallty  of  opportunity  ^  haw  can  we  serurelt?    By  Jakes  L.Cowi^eb 
A  cottage  settlement;  "InSpaln."    By  Mart  J,  Eabthan         .... 

A  Byslem  orco-melalllsm.    By  1.  W.  StLvester 

Growth  of  populntlon  of  great  cltleA.    By  Elhbr  Lawkence  Cogthell    . 
Manual  training  In  hortluiiltuni  for  our  country  schoole.    By  Williah  R. 

LAZBHBr         

Ad  International  coinage.    By  IlKNRY  FAHIJUIIAR 

The  law  of  chance  llluatratod  In  railway  accldonts.     By  T.  C.  Hendenhall 

(Title) 

On  suicide;  being  a  paper  on  recent  statute  law,  and  case  law,  or  Judge-made 

law  on  suicide,  with  statistics,  etc.    By  W.  I.ane  O'NeIl  (Title)     . 


EXECUTIVB  PROCEEDINGS. 

Rbport  of  the  Oehbrai.  Skcbbtart 

Rrpobt  of  the  Pbbmahrnt  Secrbtarv      .... 

Ebport  or  THE  Treasurer  

»E  Pbrhahent  Sbcbetart  . 
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SPRINGFIELD  MEETING. 

FBESIDENT. 

E.  W.  MORLBT,  CleTeland,  Ohio. 
VICE  FBESIDEKTTS. 

A.  MathematiOB  and  Astronomy— Edgak  Frisby,  WuhlngtoD,  D.  C. 

B.  PhyaioB— W".  LbContk  Stkvbhs,  Troy,  N,  Y, 

C.  Chemistry — William  McMurtrib,  Brookljii,  M.  T. 

D.  Ueohanioal    Soienoe     and     Engineering— William     Kbnt, 

PmmIc  N.  J. 
S.  Geology  and  Oeograpliy— Jkd.  Hotckkiss,  StanntoD,  Ta. 

F.  Zoology— Lklamd  O.  Huwarp,  Wsshlogton,  D.  C. 

G.  Botany— J.  C.  Arthur,  LBf&yette,  Ind. 

H.  Anthropology— F.  H.  Cdshinq,  Waehlngtoo,  D.C. 
I.  Sooial  and  Eoonomio  Soienoe— B.  E.  Fbrnhw,  WuhloKton, 
D.  C. 

FEBUANENT  8BCBBTABY. 

V.  W.  Putnam,  Cambridge  (office  SBlem),  Msm. 

GENERAL  SBCBETABT. 

Jab.  Lewis  Howb,  Lexington,  Vb. 

SECBETABY  OF  THE  COUNCIL. 

Cbarlbs  R.  Barnes,  MadlBon,  Wis. 

SECBETABIES  OF  THE  SECTIONS. 

A.  Kathematios  and  Astronomy — Abaph  Hall,  jr..  Ann  Arbor, 

Mich. 

B.  PhyaicB— E.  Merritt.  Ithaca.  N.  Y. 

O.  OhemiBtry- W.  P.  Mason,  Troy,  N.  Y.,  and  W.  O.  Atwatsb,  Mfd- 
dletown,  Conn. 

D.  Meohanloal  Soionae  and  Engineering— n.  8.  Jacobt,  Ithaca, 

N.  Y. 

E.  Geology  and  Geography— J.  Pbrrin  Smith,  Palo  Alto,  Cal. 

F.  ZoSlogy- C.  W.  Hargitt,  Syracuse.  N.  Y. 

G.  Botany— B.  T.  Galloway,  Washington,  D.  C,  and  M.  C.  Waitk, 

Washington,  D.  C. 
H.  Anthropology— Stewart  Colin,  Philadelphia,   Pa.,  and  W.  W. 
TooKER,  Sag  Harbor,  S.  Y. 
I.  Sooial   and  Eoonomio   Soienoe— W.  B.  Lazbnbt,  Colninbus, 
Ohio, 

TBEASUBEB. 
B.  8.  Woodward,  New  York,  N.  Y. 
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MBHBBBS  OF  THE  COUNCIL 

FOR  TBX 

SPRINGFIELB   MEETING. 


Patt  Prtttdenlt. — Jambs  Hiix  of  Albui;;  B.  A.  Oould  of  Cambrldse; 
Snton  Nbwcomb  of  WuhiDgton;  O.  C.  Marsh  of  New  RnTeu;  Qbokok 
F.  Barkbr  of  PhiUdelphU ;  Gkoboe  J.  Brush  of  New  Hareo;  J.  W. 
Dawson  of  MoDtt«&l;  C.  A.  Youko  of  Princeton;  J.  F.  Lbslky  of 
PblUdetphls ;  Hubert  A.  Nkwton  of  New  Haven;  Edward  8.  Morse 
of  Salem ;  S.  P.  Lanolrt  of  Washington ;  J.  W.  Fowbio.  of  WashtDgtoD ; 
T.  C.  Mkndenball  of  Worcester;  Gbohob  L.  Goodalk  of  Cambridge; 
Albert  B.  Frrscott  of  Ann  Arbor;  Juskpu  LkConte  of  Berkeley; 
WiLLUH  Habkness  of  Wasbtngton;  D.  O.  Brinton  of  Hedta. 

Vice  PreHdentt  of 'the  Latt  Meeting— 'B.ttQjM  Frisbt  of  Washington ; 
Wm.  a.  ItoOKRSof  WaterrUle;  T.  H.  Norton  of  Cincinnati;  Manspibld 
Ukrrdcah  of  South  Bethlehem;  Sauubl  Calvin  of  Iowa  City;  J.  A. 
Lintner  of  Albany;  C.  E.  Bbssrt  of  Lincoln;  Fhanz  Boas  of  New 
Tork;  Henry  FAR>)unAR  of  Washington. 

Officers  of  the  Forty-fourth  Meeting— Y^.  W.  Mori.ky  of  CleTeUndj 
Gdoar  Fribby  of  Washington ;  W.  LeContb  Stevens  of  Trojt ;  William 
HgMurtrie  of  Brooklju;  Wm.  Kent  of  Passaic;  Jbd.  Hotchkiss  of 
SUanton ;  Lkland  O.  Howard  of  Washington ;  J.  C.  Arthur  of  Lafay- 
ette; F.  H.  Cushino  of  Washington;  B.  E.  Fbrkow  of  Washington;  F. 
W.  Putnam  of  Cambridge;  Jambs  Lewis  Howe  of  Lexington;  C.  B. 
Baekbs  of  Madison;  Astpu  Hall,  Jr.,  of  Ann  Arbor;  E.  Mbrritt  of 
Ithaca;  W.  0.  Atwater  of  Mlddletown;  H.  S.  jACOmr  of  Ithaca;  J. 
pERRiN  Smith  of  Palo  Alto;  C.  W.  Hargitt  of  Syracaae;  M.  C.  Waite 
of  Washington;  W.  W.  Tooker  of  Sag  Harbor;  W.  R.  Lazknby  of 
Colambns;  H.  S.  Woodward  of  New  York. 

From  the  AttodaUon  at  Large. — To  hold  over  until  soccessors  are 
elected.  A  fellow  elected  from  each  aectlon. — C.  A.  Waldo  of  Green - 
castle  (A) ;  Henri  S.  Carhart  of  Ann  Arbor  (B) ;  J.  F.  MgOrrgory  of 
Hamilton  (C) ;  Arthuii  Beardslkt  of  SwBrthmore  (D) ;  H.  L.  Fair- 
child  of  Rochester  (E) ;  Cbas.  Skdowick  Minut  of  Boston  (F) ;  B.  L. 
KoBiNSON  of  Cambridge  (G) ;  Alio  C.  Flbtchbr  of  Washington  (H) ; 
H.  E.  Alvord  of  LewinsvUle  (Z). 
(sil) 
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LOCAL  COMMITTEE  OF  ARRANGEMENTS 

FOB  THK 

SPRINGFIELD  MEETING. 


HON.  Chab.  L.  Lohg,  Mayor,  JuDOB  H.  P.  KicowLtoh,  Col.  Jab.  A.  BtmsiLL, 
Rev.  WiLi-iAM  BiCB,  D.D.,  D.  B.  Wesioh,  Juhk  Olhstbao,  G.  W.  v.  Smith,  6ol. 

Al.FHBl>HOKDECAI,U.S.  A.,    REV.   S.  G.  BUCKIHQHAH,   D.D.,  OBO.    H.    ATWATBK, 
JAMBE  T.  ABBI,  T.  M.  BAU.IBT,  Ph.D. 


Obcab  B.  Gbbenuuf. 


'   Extaaivt  Committee. 

HOH.  Wk.  H.  Haile,  CialnnaH. 

WILUAII  A.  WBB0TER,  Sterttam. 

0. 8.  GbbbmlbjU',  Hator  C.  L.  Loho,  H.  H.  Bowmam.  Hoa.  Luke  Cubcorah, 

Judos  Gidboh  Well«,  O.  U.  Bakes,  E.  P.  Chapih,  Hon.  B.  P.  Ltpobd,  obo.  e'. 

Pkhtk,  Coi-  a.  H,  GOETTTHa,  WiLUAH  Obb,  Jb.,  a.  a.  Griffin. 

GENERAL  CITIZENS'  COHMITTBE. 
Junes  T.  Abbe.  W.  F.  Adams,  J.  W.  Adams,  Balpb  P.  Aldea,  Ira  B.  Allen,  Jallns 
H.  ApptetoD,  F.  W.  AtklnsDD.  Ph.D.,  Geo.  H.  AtwaUr,  Dr.  B.  A.  BUei,  A.  G.  Baker, 
O.  If.  Baker,  William  K.  Baker,  T.  H.  Balllet,  Ph.D.,  JonaUian  Barnes,  E.  H.  Barae;, 
C.  H.  Barrows,  Geo.  F.  Barton,  Elijah  Beldlng,  C.  J.  Bellamy,  Prof.  E.  W.  Bemlsl 
J.  F.  Bldvell,  Charles  Bill,  Gurdoa  Bill,  Nathan  D.  Bill,  H.  H.  Basworth,  Judge  H, 
W.  Boairortta,  Samnel  Boirlet,  H.  H.  Bovman,  Hon.  E.  3.  Bridlord,  Milton  Bradley 
Dr.  T.  T.  Breck,  Dr.  Chas.  D.  Breirnr,  B.  M.  Brewster,  L.  P.  Brigga,  D.  H.  Brlgham| 
B«T.  John  C.  Bnraks,  Chas.  E.  Brown,  Clark  W.  Bryan,  Rev,  S.  O.  BucklDgham,  D  D  ' 
Dr.  C.  H.  Calkins,  Dr.  M.  Calkins,  W.  F.  Cailendar,  Lewis  F.  Carr,  J.  a.  Carr,  James 
B.  Carroll.  Geo.  D.  Chamberlain,  E.  P.  Chapin,  H.  G.  Chapin,  W.  H.  Chapln,  Dr 
W.  H.  Chapin,  C.  B.  Chorchlll,  Dr.  Darld  Clark.  J.  H.  Clnne,  W.  W.  Colburn,  Jndge 
A.  M.  Copeland,  Dr.  Lnke  Corcoran,  L.  Z.  Cutler,  F.  O.  DaboU.  B.  W.  Day,  Wm.  O. 
Day,  G.  A.  Dennlaon,  Judge  Justin  Dewey,  F.  H.  Dickinson.  H.  S.  Dickinson,  Wm 
P.  Draper,  James  Dunbar,  E.  P.  Dyer,  Ralph  W.  BUIs,  Geo.  A.  Evans,  £.  H.  Ezokleli 
Noyes  W.  Fisk,  Francis  D.  Foot,  Alexander  B,  Forbes,  S.  J.Fnwler,  Geo.  E.Frtnk| 
E.  C.  Onrdner,  H.  A.  Qlbbs,  Jason  Giles,  Ja>.  D.  Gill,  Hon.  F.  K.  OlUett,  Rer.  Bradley 
Oilman,  D.  O.  GUmore,  H.  G.  Gllmore,  Col.  A.  H.  Goeltiug,  C.  L.  Goodhue,  Rot.  T,  L. 
"       "  "    "   ~I.  GreeuleatO.  a.  Oresulsat,  8.  B.Oriffin,  Dr.  Luther  Gulick,  Walter 

(Xlll) 
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XiV  LOCAL  COHMITTBE. 

aDnii,B«T.B.I>.Hfthn,IIon.WIIllsjn]I.  Halle,  Chag.  Hall,  Joba  P.  Harding,  Freder- 
ick Harrlt,  B.  r.  HawkJna,  T.  L.  Ha^dcb.  Geo.  B.  Holbrook,  Dr.  C.  P.  Hooker,  Dr. 
J.  Seule  Hurlbat,  B«nry  S,  Hrde,  Lonia  C.  Rfdo,  U.  H.  Ireland,  Oscar  B.  Ireland, 
James  L.  Johnaon,  Henr^  A.  King.  Hon.  E.  P.  Kendrlck,  Dr.  Philip  Eliroy,  W.  D. 
KInamati,  A.  H.  Klrkham,  Chas.  H.  Klrkham,  R.  A.  Knight,  Judge  M.  P.  Knonllon, 
Geo.  D.  Ijuig,  A.  p.  Lanpry,  W.  C.  Lawton,  Henry  3.  Lee,  Geo.  Leonard,  W.  M. 
Loaler,  Chas.  C.  Lewli.  Geo.  8.  Lewie,  Jr.,  W.  A.  Lincoln,  Hon.  Chas.  L.  Long,  Hon. 
E.  F.  Lyiord,  Kei.  F.  B.  Makepeace,  D.J.  Harsta,W.  C.  Manh.  Judge  E.B.  Maynai^, 
Dr.G.C.McClean,Jo!inMcDuffle,EdwlnMcElwaln,Wm.  G.McIntyrc,  A.  J.McIntoeh, 
W.  B.  UcKnlght,  Emor;  Meoklns,  D.  K.  Miller,  Col.  Alfred  Uordecal.  U.  S.  A.,  Hon. 
EllBha  Morgan,  IlobertO.  Morris,  W.  Q.  Morue.  Rev.  P.  8.  Moxom,  D.D.,  John  Mnlll. 
gan,  J.  A.  Murpliy.  Peter  Hurra;,  Herbert  U; rick.  E.  A,  Newell,  Louli  F.  Newnaii, 

C.  A.  NlchoU,  C,  P.  Nlcholi,  John  Olmstoad,  William  Orr,  Jr..  A.  H.  Overman,  A.  A. 
Packard,  Chaa.  H.  ParHrne,  E.  H.  Phelpa,  Hon.  H.  H.  PIillllpB,  Rev.  Paul  Henrf 
Pitkin,  Han.  L.  J.  I'owora,  Boban  Banlec.  Rev.  D.  A.  Reed.  Chns.  D.  Held,  Rev.  Wil- 
liam Bice,  A.  W.  BlctardBOn,  Rev.  W.  G.  RlchardKon,  B.  D.  BIbIiik,  Wm.  R,  Hobeeon, 
Ei-QoT.  Geo.  D.  Robinson,  E.  C.  Rogers,  Dr.  A.  M.  Robs,  H.  C.  Rowley,  E,  O.  Bode, 
Col.  Jas.  A.  Bumrin,  Geo.  A.  Russell,  H.  P.  Sampson,  J.  S.  Sanderson,  Jas.  P.  Seely, 
«.  D.  Sherwood,  W.  C.  Simons,  G.  W.  V.  Smith,  J.  M.  Smith,  C.  H.  Southworth,  Hase 
S.  SoQthworth.  Hon.  C.  U.  Spellman,  F.  H.  Stebblns,  Solomon  Stobhlns.  Dr.  C.  T.  Stock- 
well,  Harlan  P.  Slono,  L.  8.  Slowe.  Geo.  H.  Sutton.  John  B.  Slebblns,  Austin  E.  Smith, 
Judge  W.  8.  ShurtlcS.R.G.Shurtlelt,  Giles  Tllntor,H.B,TBnnatt,GeorgeW.Taple7, 
David  E.  Taylor,  Wm.  C.  Taylor,  E.  T.  TIfft.  Jaa.  E.  Tower,  Rev.  Henry  Tnckley, 
Charles  Van  Vlack,  A.  B.  Wallace,  E.  S.  Waters,  W.  A.  Webster,  Judge  Gideon  Wella. 

D.  B.  Wesson,  W.  H.  Wesson,  A.  B,  West.  John  West,  Chas.  U.  Whiting,  N.  D.  Winter, 
H.  L.  Woodward,  Fred.  G.  Wright,  Wm.  E.  Wright.  Frank  R.  Young. 

LADIES"  HECBPTION  COMMITTEE. 
Mrs.  Luke  Corgobin,  Chafrman. 
Mrs.  Avrri  J.  Shitd,  Sfcretarn^ 

Urs.  J.  T.  Abbe,  Mrs.  W.  F.  Adams,  Hiss  Amy  Alexander.  Mrs.  J.  H,  Appleton. 
Mrs.  F.  W.  Atkinson,  Mn.O.  H.  Atvafor,  HIbs  A.  L.  Bailey,  Mrs.  O.  M.  Baker,  Mra. 

E.  A.  Beals,  Mrs.  H.  J.  Iteobe,  UIss  Clurn  Bell,  Hiris  Sarah  Blrnle,  Mrs.  William 
Blrnle,  Mlas  U.  A.  Booth,  Hiss  C.  L.  Bodtwick,  Mrs.  H.  W.  Bosnorth,  Urs.  Samuel 
Bowles,  Urs.  H.  H.  Bowman,  Mrs.  J.  C.  Brooks,  Mrs.  L,  3.  Brooks,  Mrs.  T.  M.  Brawn, 
UIss  H.  T.  Bucklngbam,  Mrs.  Uarshall  Calkins,  Urs.  J.  A.  Callcnder,  Urs.  C.  O. 
Chapln,  Mrs.  E.  F.  Chapin,  Mra.  F.  W.  Chapln.  Urs.  T.  L.  Chapman.  Urs.  W.  W.  Col. 
bum.  Urs.  L.  T.  Connor.  Mrs.  D.  P.  Crocker,  Mrs.  R.  W.  Day.  Mrs.  W.  O.  Day,  Mlsa 
Dewey,  Mrg.  H.  S.  Dickinson.  Hies  M.  L.  Dunbar,  Mrs.  A.  T.  Folsom,  Mrs.  D.  A.  Fol. 
som,  UIss  Frances  Fowler,  Mrs.  H.  A.  Gllibs,  Mrs.  Bradley  Gllman,  Mra.  H.  0.  Gil- 
more.  Mra.  F.  L.  Goodspead.  Mrs.  H.  A.  Quuld,  Mrii.  S.  B.  Orinn.  Mra.  W.  H,  Hallo, 
Mrs.  Charles  Hall,  Mlas  A.  C.  Hania.  Mrs.  D.  L.  Harris,  Mrs.  Frederick  Harris.  Mrs. 
W.  A.  Harris,  Ura.  R.  F.  HavklDS,  Mrs.  T.  H.  Hawks,  Mrs.  Jos.  T,  Herrick,  HIbs 
Georgia  Hodgklns,  Mrs.  G.  B.  Holbrook,  Mrs.  C.  D.  Hosley,  MUs  Sophia  Howard, 
Hra.  H.  S.  Hyde,  Urs.  L.  C.  Hyde,  MIbb  Marj  Jacobs,  UIss  Rachel  Jacobs,  Mrs.  P.  P. 
Kellogg,  Mra.  J.  W.  Klrkham.  Mrs.  H.  P.  KnowlUn,  Miss  J,  E.  I^w,  Mrs.  N.  A. 
Leonard,  Mrs.  G.  C.  McClean,  Mrs.  John  McDullle.'  Mra.  John  McFethries.  Mrs.  F,  B. 
Makepeace.  Mrs.  D.  J.  Marsh.  Mrs.  K.  B.  Maynard,  MIhb  Mary  Uedllcott,  Miss  Cells 
Uerrlam.  Hrs.HomerMerriam.  Mra.  A.  Uorderal,  Mrs.  E.  Morgan,  Urs.  B.O.'Uorrls, 
Mra.  P.  S.  Moxom.  Mra.  N.  C.  Newell,  Mra.  W.  C.  Newell.  Mrs.  C.  A,  Nichols,  Mrs! 
William  Orr,  Jr..  Urs.  A.  II.  Overman.  Mrs.  V.  L.  Owen*.  Mra.  A.  A.  Packard.  Mre.H. 
U.PhlUlpa.MlssCharlottoPorter,  Mrs.  W.  P.  Porter,  Mra.  L. -I.  Powers.  Ulas  Lliilo 
K.  Price,  Mrs.  D.  A.  Reed.  Mrs,  Frank  C.  Rice,  Mrs.  William  Rice.  Mrs.  E.  C.  RoKem, 
Mrs.J.A.  Rumrill,  Mrs.  U.S.  Sampson.  Mrs.  W.  H.  Sawjar,  Mrs.  E.  W.  Seeger.  Mr«. 
E.  B.  Smith,  Mrs.  G.  V.  W.  Smith.  Miss  Julia  B.  Smith,  Mrs.  Wm.  L.  Smith,  Mrs.  C.  a. 
SoDthwOTth.Urs.  U,  S.  Southworth,  Dr.  P.  A.  S Prague,  Mrs.  A.  C.  Starr,  Ulsa  f'.  a' 
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Stebblni.  Mrs.  J.  U.  HMbblna.  Un.  W.  W.  Stewart,  Mr>.  C.  E.  SUcknej,  Mrs.  H.  P. 
Sloae,  Mn.  Giles  TalnEor,  Ura.  Geo.  W.  Tapley,  Mrs.  H.  T.  Traek,  Mre.  J.  L.  R. 
Tnek,  Mrs.  Ubarles  Van  Vlact,  Mre.  Lit!  P.  Wide,  Mis.  A.  B.  Wallace,  Mrs.  C.  E. 
Wuner,  Mrs.  W.  C.  Warren,  Mrs.  Gideon  Wells,  Mrs.  T.  L.  Wesson,  Mrs.  W.  H. 
WeiBOn,  Mrs.  C.  G,  WhlUng,  Mrs.  Frank  B.  Young,  Hrs.  Wm,  A.  Webster. 

COMMITTEE  OK  INVITATIONS  AND  BECBPTIOHS. 
To  coCperatt  ictlh  lit  Laditt'  ConmUta. 
Jddob  Gidbon  Wbllb,  Cftoiman. 
LODia  U.  IlTI>B.19ecr(teni. 
Exeenlivt  Commitite,  Hrpramttng 

W.  W.  Colburn,  Section  A— MalhemaOcs  anil  AatrononiT- 

Hon.  Ell sba  Morgan,  Section  B— I'hyslus. 

Mue  S.  SonttaiTorth, 
Judge  Gideon  Welle. 
Judge  A.  M.  Copeland. 
Kobert  O.  Morris, 
Krerett  B.  Bamef, 
Dr.  Lnke  Corcoran, 
Rev.  Bndlef  Gllman, 


itry. 
aecUauD—Mecbonlcal  Science  and  Engineering. 
BectloD  E— Gcologf  and  Geography. 
Section  F— ZoBlogr. 
Section  G— Botanj. 
Section  H— Anthropology. 
SeoUon  I— Economic  Science  and  SUtlstlcs. 

Ataociati  Member t. 
J.W.  Adams,  George  H.  AtvaCer,  T.  M,  BalUct,  Ph.D.,  Charles  K.  Barrows,  George 
F.  B«rton,  Fror.  E.  W.  Bemls,  Hon.  Ednard  8.  Bradford,  Mlllon  Bradley,  Dr.  T.  F. 
Breck,  I>r.  C.  D.  Brewer,  Rev.  Samuel  U.  Buckingham,  D.D.,  George  D.  Chamberlain, 
Edward  P.  Chapin,  Dr.  Walter  H,  Chapln.  George  A.  Denloon,  S.  .T.  Fowler,  E.  C. 
Gardner,  Jason  Giles,  Hon.  Frederick  H.  Glllett,  Walter  Gnnn,  John  P.  Harding,  Hon. 
WllUain  B.  Halle,  John  A.Hall,  Frederick  Harrle,  R.  F. Hawkins,  Dr.  J.  T.  Herrick, 
Dr.  C.  F.  Hooker,  O.  B.  Ireland,  A,  H.  Klrkham,  Henrj  S,  I.ee,  Geo.  Leonard.  George 
S.  I^yrla,  Jr.,  John  McDnffle,  Jadge  E.  B.  Majnard,  Walter  G.  Morse,  John  A.  Uur. 
phy,  A.H.OTemun,EdwlnJ.Parlett,t:dwardH.  Phelps,  Hun.  H.  H.  Pb  I  111  ps.  Rev. 
Paal  Hear;  PlUIn,  Bobert  Ranlet,  Bev.  David  Allen  Beed,  George  V.  W.  Smltb,  E.  8. 
Waters,  Charles  G.  WhlHng. 

COMMITTEE  ON^FINANCB. 


Jsmea  T.  Abbe,  Ralph  P,  Alden.  Jonalhan  Barnes,  E,  Belding,  Samuel  Bowk 
man  P.  Brigge,  D.  H.  Brigham,  J.  S.  Carr,  James  B.  Carroll,  Harry  G.  Chnpin, 
Churchill,  Francko  W.  Dickinson,  Ralph  W.  Ellis,  Noyes  W.  Flske,  A.  B.  F 
James  D.  GUI,  Oscar  S.  Greeoleaf,  Hon.  William  B.  Halle,  Charles  Hall,  Fre- 
Hams,  K.  F.  Hawkins,  T.  L.  Haynes,  Georgo  U.  Hollirook,  W.  D.  Kinsman,  1 
A.  Knight,  Chsries  C.  Lewis,  Hon.  Edwin  F.  Lytord,  A.  J.  Mcintosh,  W.  H.  McH 
William  C.  Marsb,  Walter  G.  Morse,  Peter  Murray.  Louis  F,  Newman,  John  Oil 
William  Ott,  Jr.,  E.  C.  Rogers,  U.  C.  Rowley,  John  S.  Sanderson,  William  C.  SI 
James  M.  Smith,  C.  H.  Southwurth,  J.  B.  Stehblns,  Harlan  P.  Stone,  Geo.  B,  i 
George  W,  Tapley,  John  West. 


COMMITTEE  ON  EXCURSIONS. 
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LOOAL  OOHMITTBS. 

SITBX^OMHITTEH  OM  EXCDRBIONB. 

(1)    Batang  and  Zoolagji. 
W*LTKB  H.  Chapik,  H,D.,  Chairman. 


(9)    PhgUa  and  ChemMrj/. 
Chehbt  H.  Calkins,  H.D..  Chairman. 
Uenry  3.  Andenou,  A.  T.  Heated,  ChM.  H.  KlrUum,  Vrilllam  T.  Riyner.  Hase  S. 
Soutbiraitli,  Lsslle  F.  StroDK. 

(8)    Otologg  and  mneraloffp. 
CHAal.KB  H.  Bakbowb,  CAofrtnan. 
Charlea  Bill,  Judge  A.  It.  Capelaod,  r.  W.  SUebuer. 

(I)    Itferhanieal  Scitnce  and  Engineering. 
Albbbt  H.  OvbbmAH,  Chairman. 
Btiarj  A.  Cliapin,  Lieut  Tracy  C.  Olckaon,  Heoir  Peatwn,  A.  O.  Vary,  H.  K. 
Wight 

COMMITTEE  ON  PLACES  OF  MBETINO. 

UoH,  Edwin  F,  Ltfukd,  Chairman. 
rsKDBBICK  W.  Atkimsoh,  PH.D.,  StcTtlaiy. 
HIKon  Br*d]«7,  Jud«bD.6IU,  DwlghtO.  OUmorD,  EUJih  A.  Nq««U,  WtlUam  C. 

COMMITTEE  ON  PRINTING. 
OSLANDO  M.  BlERS,  Chairman. 
Adibbd  W.  Richakdbon,  Stcrelarg. 
Cluu-les  A.  NlohoU. 

COMMITTBB  ON  MAII,.  EXPRESS  AND  TELEGRAPH. 


COMMITTEE  ON  HOTEL  ACCOMMODATIONS. 

Col.  AuavST  H.  Qeotttko,  Chairman. 
QbobobD.  Lamo,  Stcretarti. 
KzeUel  U.  Ezeklel, Charles  H.  PaTBOag,  E.  Conrllandt  SonthiTorUi. 

COMMITTEE  ON  RAILROADS. 


Si  P,  NlBhola,  Wllllsm  K.  Bobe- 
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COMMITTEE  ON  PBE88. 

CbaB.  J.  BbixaMi,  CluUrman. 
HBKBBRT  MtBICK,  Secrelars, 
Solomon  B.  UrlKn,  A.  P.  I.angtry. 

ASSOC[ATE  COMMITTEES, 

Hon.  William  Whitino,  Clmirmaa, 
HcrbtMJ.Frink.C.J.HnmMtaii.Wni.E.Jiidd,  Wm.S.LoomU.O.H.UBTTlok.Jlniea 
H.  N«wlon,  Wm.  A.  PrsutlBii,  C.  V.  Rider,  Kei.  Kdward  A.  Reed,  D.D.,  R.  C.  WlD- 
chMUr,  Cdirard  S.  WMers. 

Ckicoptt. 
P,  E.  TUTTLB,  Chairimnt. 
r,  J.W.  CnmDOck,  W.  H.  H.  Uloer.Uurge  D.Robliuon, 

NortJutmpion, 
John  C.  ILkHHOND.  OaJmun.  i 

0«Ckr  Edwsrdi,  A.  L.  WtlUglon,  CI&Tenc<  B.  Boot«,T.  U.  Spauldlag. 


nor.  LKVI  STOCKBBIDOB,  CAaiman. 
WaWMt  Cook,  O.  a.  CoDCb,  WUIlso]  A.  DlcklDBOn,  C.  E.  ParmeDtor,  F.  K.  Wbltnun. 
AroAerat  CoUegt. 
PKBaiDBWT  MbkullE.  Oatbb,  CAalnBan. 
PtoI.  B.  K.  BmenoD,  Prof.  A.  L.  Kimball,  Prof.  U.  D.  Old*,  Prof.  3.  U.  Trier. 
Xattaehatelti  AgHcHUUT^  CoBege. 
PSOF.  Char.  H.  rsKNiLD,  CJIolniuin. 
Prof.  W.  P.  Brooke,  Pror.  B.  T.  Hsyaard,  Prof.  QaorKe  E.BIone,  Prat.  Charlee  Wei- 
ll agton. 

Smith  Colitge, 
Prof.  John  T,  Stoddakd,  Ctalmaii. 
BUM  Uarr  B.  Brrd,  Prof.  Wm.  D,  Qanong. 

tfotint  Bolpcki  OoUegr, 
Him  Cobnelia  U,  Clapp,  Ckaiman. 
MlMl^nlee  Cowiee,  Hlie  HenrletU  E.  Hooker. 
FFIUlomt  (7oIKip<. 
Psor.  T.  Neuon  Dale,  Chairmaii. 
prof.  O.  U.  PeroBld,  Dr.  Lather  D.  Woodbrldge. 

Weiltf;an  UHieeriilu. 
Pbof.  J.  H.  TaM  VIACK,  CAofman. 
prof.  WUUain  North  8lc«,  Prof.  W.  O.  AtwMer,  Prof.  E.  B.  Boea. 
A.  A.  *.  a-  VOL.  itlV  B 
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OFFIOBBS  BIiEOTBD 

FOB  THE 

BUFFALO  MEETING. 

FirM  Oeneral  Seaelon  u  be  on  Monday.  An^Dst  M.  ISM. 

FBS8IDBITT. 

Edwabd  D.  Copb  of  FhlladelpblA. 

VICE  FBBSIDEirrs. 

A.  HathematlaB  and  Astronomy—WM.  E.  Story  of  Worc«Bt«r, 

B.  FhyaiOB— Carl  Lko  Hers  of  Terce  H&ute,  Ind. 

0.  Chemistry— W.  A.  Notes  of  Terre  Haate,  Ind. 

D.    Heohanlool  Soienoe  and  Engineering— Frank  O.  Marvin  of 

liswrence,  Kans. 
B,     Qeology  and  Geography— Bbn.  K.  Emkhson  of  Amherat,  Haas. 

F.  ZoOlOgy—THXODOBK  N.  Giix  of  Wsahlngtou,  D.  C, 

G.  Botany— N.  L.  Britton  of  New  York,  N.  Y. 

H.    Anthropology— A ucB  C.  Flbtchrr  of  Washington,  D.  C. 
I.   Sooial  and  Eoonomio  Soienoe- Wiluam  R.  Lazbnbv  of  Co- 
Inmbas,  Ohio. 

FBBHAHSITT  SBCBETABT. 

F.  W.  PuTHAH  of  CambridKe,  Mass.  (ORIce  Saletn,  HaM.) 

GENERAL  8ECBETABY. 

Charlks  R.  BARNse  of  Madison,  Wis. 

8E0BETABY  OF  THE  COUNCIL. 

Asaph  H*li,  Jr.,  of  Ann  Arbor,  Mtcb. 

SECBETARIB8  OF  THE  SECTIONS. 

A.  UathematiOB  and  Astronomy— Edwin  B.  Froht  of  Hanover, 

N,  H. 

B.  FhyalOB — Frank  P.  Whitman  of  Cleveland,  Ohio. 

O.    Chemistry— Frank  P.  Venablb  of  Cbapel  Hill,  N.  C. 

D.    Ueohanioal  Soienoe  and  Engineering— John  Galbraith  of 

Toronto,  Can. 
B.    Geology  and  Geography— A.  C.  Gill  of  Itbaca,  N.  Y. 

F.  Zoology — U.  S.  Kellicott  of  Colambna,  Ohio. 

G.  Botany— Oborgb  F.  Atkinson  of  Ithaca,  N.  T. 
H.    Anthropology— John  G.  Bourkx  of  U.  S.  Army. 

1.  Sooial  and  Eoonomio  Soienoe— R.  T.  Colburn  of  Elisabeth. 

N.J. 

TBEASITBEB. 
R.  8.  Woodward  of  New  York,  N.  Y. 
(xvlU) 
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MEUBEBS  OF  THE  COUNCIL 


BUFFALO  MEETING. 

r  mcetlnic  of  the  Council  will   b«  held  In  Baffalo 


FtM  PretidtnU.—jAitSB  Hallo!  AltMaj;  B.  A.  Guuu>  of  Cambridge; 
SiMOM  Newgokb  of  Washington ;  O.  C.  Marsh  of  New  Haren ;  Okorob 
r.  Babuer  of  Philadelphia;  Gxoaam  J.  Bbusr  of  Mew  Haven;  J.  Vf. 
Dawsom  of  Montreal;  C.  A.  Touks  of  Princeton;  J.  P.  Lbsucy  of 
Philadelphia ;  H.  A.  Nzwton  of  New  Haven ;  Edwakd  S.  Morse  of  Salem ; 
Samukl  p.  Lanqley  of  Washington;  J.  W.  Powel,l  of  Washington; 
T.  C.  MxsDXSBALL  of  Worcester;  Obobob  L.  Gooualk  of  Cambridge; 
AiABBT  B.  Pbbbcott  of  Ann  Arbor;  Josbph  LbContx  of  Berkeler ; 
WiLLUM  Harknbm  of  Waabiiigton;  Daniel  G.  BRnrrON  of  Media; 
Edwabd  W.  Moblbt  of  Cleveland. 

VUe  PrtMenlt  of  (A«  Springfield  Jfetetn?.— Bdoak  Fribby  of  Wash- 
iDgton ;  W.  LbCohtb  Stkvkmb  of  Troy ;  Wh-uam  McHurtbis  of  Brook- 
lyn; Wiixuif  KBtTT  of  Passaic;  JaD.  Hotchkibs  of  StAnnton;  Lki.ami> 
O.  Howard  of  Washington;  J.  C.  Aktbur  of  Lafayette;  F.  H.  Cubhino 
of  Washington;  B.  E.  Frbnow  of  Washington. 

QfflearMoft/te  Buffalo  Metting.—E.  D.  Cope  of  Philadelphia;  Wh.  Story 
of  Worcester ;  C.  L.  Hsiisof  TerreHaate;  W.  A.Soyes  of  TerreHante; 
F.  0.  Mabvim  of  Lawrence;  B.  E.  Eiieb80M  of  Amherst;  T.  N.  Qill  of 
Washington;  N.  L.  Brittun  of  New  York;  A.  C.  Fletcher  of  Washing- 
too ;  W.  R.  Lazrnby  of  Colnmbns ;  F.  W.  Putmau  of  Cambridge ;  C.  L. 
Barkbs  of  Madison;  A.  Hall,  Jr.,  of  Ann  Arbor;  E.  B.  Frobt  of 
Hsnover ;  F.  P.  Whitman  of  CleveUnd ;  F.  P.  Vknable  of  Chapel  Hill ; 
John  OAiSBAriH  of  Toronto;  A,  C.  Gill  of  Ithaca;  D.  S.  KuxifloTT  of 
Colnmbas;  G.  F.  Atkinson  of  itliaca;  J.  Q.  Buobkb  of  U.  S.  Army; 
R.  T.  CoLBOBN  of  Elizabeth;  R.  S.  Woodward  of  New  York. 

Prom  the  Aitooiation  at  Large. — To  hold  over  antll  successors  are 
elected.  A  fellow  elected  from  each  section.— C.  A,  Wauk)  of  Groen- 
castle  (A.) ;  Hbnry  S.  Cabhart  of  Ann  Arbor  (B) ;  J.  P.  McGbeoory  of 
Hamilton  (C);  Abtbdb  Bsabdslbt  of  Swarthmore  (D);  H.  L.  Fair- 
GBiLD  of  Rochester  (B) ;  Chas.  Sedowick  Minot  of  Boston  (F) ;  B.  L. 
Robinson  of  Cambridge  (G) ;  Auce  C.  Flbtchbr  of  Washington  (H) ; 
H.  B.  A1.VOBD  of  LewluBviUe  (I). 

(XIB) 
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SPECUL  COMMinEES  OF  THE  ASSOCIATION.' 


Ehuht  HcC'ci 


2.     Committee  on  Indtzing  Chemical  Literature. 
M.  CAKBIKaTOH  Bolton,  New  Vurk,  l       H.  W.  WilbV,  Washlngtoa. 

r.  W.  CLAKKB,  WaiblnirtOD,  J.  W.  LANaLBT,  PlHaborgb, 

A.  R.  LBBDfl,  Hoboken,  |       A.  B.  PBiacoTT,  Ann  Arbor. 

ALFRKI)  TUCKBUItH.  SeWpOrt. 


K  PBEHIDEnm  nr  8BCTIOtin  K  una  O.    |       r.  O.  Whithan,  ChlCAKo. 


Commiitff  on  the  Folte]/  0/  the  Atsociaiion. 


THB  PRMIDBNT,  UaNSPIBLD  IIEBBIIIAN, 

Tbb  Pbbhahxht  Site  beta  Itr,  H.  I..  FAIRCHtLD, 

R.  8.  WOODWAKD,  C.  8.  UlHOT. 

T.  C.  Mbhdbhhali.,  C.  B.  Babheb. 

Jas.  Lbwis  Howr.  fbane  Boas, 

5.     Cotitmiltfe  on  Standard*  of  Meatwemerttt. 
T.  C.  Hbmdbhhall.  CTAofrnan.  I        R.  S.  WooDWAKD. 

W.  A.  RooBBs.  I       El.  A.Roland. 

t.  L,.  Niciiotfi.  I        H.  S.  Cabhabt. 

With  |>aH-er  la  arid  to  ICe  nnmber. 

6.     Committee  on  Standard  Colors  and  Standard  Nomeitclatttre  0/  Colon. 
O,  S,  Roon.  Chairman.  |       W.  LBCONTB  * 


7.     Committee  on  the  Aisoeiation  Library. 
Alpreu  Sfrinoer.  CSoinnan,  •      W.  L.  Dudlbi, 

A.  W.  BDTLBl.  I        T.  H.  NOHTlrt, 

Thor,  FBBKCH,  JB. 

>  AllCummlUcaiiBreBipectad  10  preeenttholrreporM  to  tbo  ConsciL  dd[  Uter  Cbu 
Ibe  tbird  day  of  the  mseUng.    Commltnse*  eeaiUng  their  report!  to  the  Fgrmweol 

Seoreuirr  one  mould  before  ■meeting  can  hsTeUiem  printed  for  uie  at  the  meeOni. 
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PLAOB. 

„,.. 

t?5SS. 

inncBBBor 

1. 

Phlladalphlii 

Sept.  »,  letB 

? 

481 

t. 

Aug.  U,  IBtS 

? 

NO 

>. 

Chiu-leBWn 

Mar.  IS,  18M 

? 

•n 

1. 

New  Hbtbd 

Aug.    19,  ISU 

? 

TOt 

a. 

ClOCiDDltl 

May    5,  I8S1 

87 

800 

H. 

Albany 

Ang.  19, 18«1 

m 

T«S 

7. 

CISTelaDd 

juir  w.  less 

? 

9M 

8. 

April  SS.  IWt 

138 

1004 

V, 

ProTidanoe 

Aug.  IB,  I8» 

138 

«0« 

10. 

Ind  Alb.nr 

Aug.  ao.  I8W 

881 

711 

11. 

HoDtraal 

Aug.  11,  IWI 

331 

948 

It. 

April  S8,  ISM 

190 

sesE 

11. 

eprlDglleld 

Aug.  s,iew 

IM 

881 

It. 

Newport 

Aug.    1,  1880 

IS-t 

311 

w. 

BuSttlD 

Aug.  IMMe 

79 

m 

a. 

Aug.  SI.18BT 

73 

413 

n. 

ChkMO 

Aug.    t,  1888 

939 

368 

18. 

aalem 

Aug.  18,1869 

911 

311 

19. 

Trojr 

Aug.  IT.  IgJO 

188 

338 

M. 

Aug.  18, 1871 

196 

W8 

81. 

DubDqao 

Aug.  !»■  1671 

IN 

310 

n. 

Portland 

Aug.  M.  1673 

103 

870 

as. 

nutrord 

Aug.  IS,  167t 

tst 

731 

St. 

Detroit 

Aug.  n,  1879 

1311 

807 

w. 

Snd  BiiflUo 

Aug.  U,  1878 

913 

887 

K. 

NMhTllle 

Aug.  £9, 1877 

ITS 

933 

>7. 

St.  Lonli 

Aug.  a,  1878 

ISl 

931 

W. 

8«r>itog. 

Aug.  ST,  1879 

9B« 

10(0 

S>. 

Boaton 

Aug.  X,  1860 

997 

30. 

Ind  ClnolnnaH 

Aug.  IT,  1661 

300 

1899 

31. 

Snd  Montre*] 

Aug.  tS,  I8t» 

937 

18M 

31, 

Minnsapolla 

Aug.  U.  1683 

S3S 

ion 

S3. 

md  PhiladBli>bl> 

Sept.   3.  1681 

193l> 

M. 

Ann  Arbor 

Aug.  M,  ie» 

SRt 

19S8 

38. 

MBnflhlo 

Aug.    18,  1683 

413 

I«»« 

SB. 

New  Tork 

Aug.  10.  1887 

799 

ST. 

Ind  Clarelnnd 

Aug.  14,1888 

311 

19S1 

38. 

Toronto 

Aug.  96,  1889 

414 

>e. 

Aug.  19. 1890 

304 

1014 

to. 

M  WaahiDgtoo 

Aug,  19.1891 

3BSI 

9034 

ti. 

Aug.  17,  1899 

433 

3W7 

43. 

UadlaoD 

Aug.  17,  less 

no 

ts. 

Brooklyn 

Aug.    IB.  1601 

186 

1801 

41. 

M  SprtngOeld 

Aug.  SS,  1693 

I6N 

1B13 

<ft. 

1th  Buffalo 

Ang.St.  l«W 
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OFFICERS  OF  THE  MEETINGS  OF  THE  ASSOCIATION. 


[The  number  before  the  name  Is  that  of  the  meeting;  the  ye&r  of  the 
meeting  follows  the  n&ine ;  the  asterisk  after  a  name  indicates  that  the 
raembeT  Is  deceased.] 

PKBBIDENTS. 


.      f  Wm.  B.  Roobbs,*  18(8. 
(  W.  C.  Rrdfibld,*  1848. 
.    JoBBPn  Hbnrt,*  1849. 
,  4,6.  A.  D.Bachk,' March  meet- 
ing, 1860, In  absence  of  Jo- 
asPH  Hkmry.*  Augast  meet- 
lag,  1S60.  Ma; meeting,  IS61, 
.     Lotus  AOASSiz,*  Augnst  meet- 
ing, 1S6I. 
(No  meeting  In  18G2). 
Bknjamin  Pibbcr,*  1859. 
.     Jims  D.  Dana,*  1854. 
.    John  Torrbt,*  1S65. 
.    Jamu  Ball,  18GS. 
,  12.    Albxjs  Caswmx,*  1867,  In 
place  of  J.  W.  Bailey,*  de- 
ceased.    ISS8,  in  absence  of 
JiVFRIBS  Wtmam.* 
STCPHKH  AutXANDBR,'  1869. 
Isaac  Lba,*  1860. 
(No  meetings  for  1861-66). 
.     T.  A.  P.  BARHAItD,*  18615. 

J.  8.  Nkwbkrrt,*  1867. 
.     B.  A.  OouLD,  1868. 
.      J.  W.  POBTKR,*  1869. 

T.  Stbkry  Hunt,*  1870,  In  the 
absence  of  Wm.Chacvknkt.* 
.     Asa  Gray,*  1871. 

J.'.Lawrknce  Smith,*  1872. 
Joseph  Lotemmo,"  1873. 
J._L.  LsCoin'R,"  1874. 
J.  E.   HiLQARD,*  1876. 

William  B.  Roobrs,*  1876. 


Simon  Nbwcomb,  1877. 
0.  C.  Marsh,  1878. 
G.  F.  Barkbk,  1879. 
Lewis  H.  Moroak,*  1880. 
O.  J.  Brush,  1881. 
J.  W.  DAWeOK,  188!. 
C.  A.  Young,  1888. 
J.  P.  Lesley,  1884. 
H.  A.  Nbwton,;188B. 
Edwahd  3.  Morse,  1886. 
S.  P.  Lanqlkt,  1887. 
J.  W.  Powell,  1888. 
T.  C.  Hendenhall,  1889. 
G.  Lincoln  Goodalk,  1890. 
Albert  B.  Pbbscott,  1891. 
JosBPH  LrComtb,  1893. 
William  Harkness,  1898. 
^Daniel  G.  Brinton,  1894. 
E.  W.  MoRLBT.  1896. 
Edward  D.  Copb,  1896. 
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OFFICBRB   OT  THB   HEETINGS   OF  THE   AeBOCIXTION. 


VICB  PRB8IDBI4T8. 
There  were  no  Vice  Presidents  UDtU  the  1 1th  meeting  when  there  wbs  % 
single  Vice  PrealdeDt  for  each  meeting.  At  the  34th  meeting  the  Assocla- 
tloD  met  in  Sections  A  and  B,  each  presided  over  b;  a  Vice  President.  At 
the  Slet  meeting  nine  sections  were  organized,  each  with  a  Vice  President 
u  Its  presiding  oiflcer.  In  1886,  Sectloii  G  (Hicroacop;)  was  given  ap. 
In  1892,  Section  F  was  divided  Into  F,  Zoology;  Q,  Botany. 
1*67-187*. 


11. 


Alexis  Caswell,*  1857,  acted 

aa  President. 
John  E.  Hoiarook,*  1868,  not 

present. 
Bdwaxd  Hitchcock,*  1869, 
B.  A.  GocLs,  1860. 
A.  A.  GouLD,*t866,  In  abMnce 

of  B.  W.  OlBBBB. 
WOLOOTT  GlBBS,  1867. 


Cbables  WHriTLUEY,*  1868. 

Oqden  N.  Boud,  1869. 

T.  Stbhrt  Hour,*  1870,  acted 

as  President. 
G.  F.  Barker.  1871. 
Alexander  Winohell,*  1871. 
A.    H.    WORTBBN,*    1ST8,   not 

present. 
C.  S.  Lyman,*  187*. 


1875-1881. 
■Mtahematta,  Phytle*  Sartion  B.—Naluntt  Bitory. 

J.  W.  DAW80N,  1876. 


SeaioK  A. 

and  Ch&mlMry. 
!*.     H.  A.  Newtok,  187E. 

26.  C.  A.  YoHMG,  1876. 

36.    B.  H.  Thurston,  1877,  in  the 
absence  of  E.  C.  PicKSBnto. 

27.  B.  H.  Thurston,  1878. 

28.  S.  P.  LAKOLEr,  1879. 

29.  AsAFH  Hall.  1880. 

SO.     William  Harsnrss,    1881.   tn 
the  absence  of  A.  M.  Mayer. 


Edward  S.  Horse,  187S. 
O.  C.  Marsh,  1877. 
Aoo.  B.  Gkotk,  1878. 
J.  W.  Powell,  1879. 
Alexander  Agassiz,  1680. 
Edward  T.  Cox,  1881,  In  the 
absence  of  Qeobob  Enoel- 

MANN.* 


Chairmen  o* 
SvbitctioM  of  Cliemistr]/. 
U.  S.  W.Johnson,  ISTS. 
M.  O.  F,  BabKer,  1S7S. 
M.  N.  T.  LnPTOK.  1877. 
K.  F.  W.  Clarke,  1878, 
38.    F.  W.  Clarke,  ISTB,  In  the  nbi 

or  IRA  RSIUEH. 
M.     J.  U.  UBDWAT,  IlttO. 
W.     Q.C.CALDWKLL.ISSl.lnUW  Abt 

of  W.  R.  NIOHOLS.* 

Bubuetion  of  Microtarpy- 

W.    R.  H.  Wabd,  1878. 
18.    R.  H.WaBD,  1877. 
IT.    B.  U.  WABD,  ISTS,  in  (be  abuii 
G.  S.  BLAOKia.* 


SranCTlQNS,  1876-1881. 

tt.  E.W.  MORLBT.  1870. 
as.  S.  A.  LATniaoBB,  I8S0. 
SO.    A.B.  Hbkvbt,  1881. 

Subsection  of  Anthropology. 


.     (ilSHICK  Uallkbt,*  1881. 

iSu&MClton  of  Entomology. 

.    J.G.  UOBBI8,l8gl. 
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:   ASSOCTAtlON. 


YiCE  pRBSiDKNTS  or  Bections,  1S62- 


Stetiott  A.—MathtmatUsi  and 
A»tronovtt. 
I.    W.   A.   Roantfl,  188S,  In  the 
absence  of  Wiixiam  Habx- 

a.     V.  A.  ROOEBS,  1888. 

8.     H.  T.  Bddt,  ism. 

*.    WiLUAM  HuiKMEBa,  lB8fi,  In 

the  absence  of  J.  U.  Tan 

Tlbck. 
f.     J.  W.  OiBBS,  1886. 
W.    J.  R.  Easthan,  1887,  In  place 

of  W.  Ferrkl.*  resigned. 
17.    Osmond  Stone,  1S8B. 
IB.    R.  6.  Woodward,  1889. 
».    S.  C.  Crandleb,  1890. 
lO.    B.  W.  Htde,  1891. 
rl.     J.  R.  EabtiiaM,  I8S2. 
a.     C.  L.  DOOUTTLE,  189B. 
^       f  G.  C.  COH6TO0K,  1891. 

I  ElMAK  Frisbt,  1894. 
A.     Edgar  T'sibby,  189S,  Id  place 

of  B.  H.  HOLDEM,  resigned. 
.6.    Wm.  B.  Stobt,  1896. 


Alsdion  B.—PhvMlcM. 
SI.     T.  C-  Mendenuall,  1S8S. 
SS.    H.  A.  Rowland,  1888 
88.     J.  Trowbmdoe,  188i. 
84.     8.  P.  Lanolet.  188fi,  In  place 
of  C.  P.  Bbackett,  resigned. 
Se.    C.  F.  Brackett,  1886. 
36.     W.  A.  Antbohy,  1887. 

87.  A.  A.  HiCHRLAOH,  1888. 

88.  H.  S.  Carhart,  1889. 

39.  Clkvklahd  Abbk,  1890. 

40.  P.  B.  NiPBER,  1891. 

41.  B.  F.  Thomas,  1899. 
iS..  E.  L.  Nichols,  1898. 
48.     Wk.  a.  BoaKRi,  1894. 

44.    W.  LeCoittb  Steveni,  18SG. 
W.    Carl  Leo  Hkes,  1898. 


Section  C.—Chemittrf. 
H.  C.  BOLTOit,  1882. 
E.  W.  MoRLKV,  1888. 
J.  W.  Lamolby,  1884. 
N.  T.  LUPTON,  188G,  In  absence 

of  W.  B.  Nichols.* 
H.  W.  WiLBT,  1886. 
A.  B.  Phesoott,  1887. 
C.  E.  HuNKOE,  1888. 
W.  L.  Dudley,  1889. 
R.  B.  Wabdbk,  1890. 
R.  C.  Krdzie,  1891. 
Alfred  Sprimobr,  1892. 
Edward  Hart,  189S. 
T.  H.  Norton,  1894. 

Wh.  McMURTRlE,  1896. 
W.  A.  N0VB8,  1896. 


■%cUoH  D. — Meeltaiiieal  Seisitee 
and  Engintering. 
.11.     W.  P.  Trowrridoe,*  1882. 
SS.    Db  Volson  Wood,  1888,  ab- 
sent, bat  place  was  not  fllled. 
as.    R.  H.  Thurston,  1884. 
84.    J.  BuKEiiT  Webb,  1886. 
86.     O.  Chanutb,  1886. 
36.    E.  B.  Coxa.  1887. 
S7.    C.  J.  H.  Woodbury,  1888. 
38.     Jambs  E.  Dkkton,  1889. 
.19.     James   E.     Dbntun,    1890,   lu 
place  of  A.  Beahdbley,  ab- 

40.  Thouas  Gray,  1891. 

41.  J.  B.  Johnson,  1892. 
49.    S.  W.  Robinson,  1893. 

43.  Manspixld  Merriman,  1894. 

44.  WnjjAM  Kent,  1896. 
46.    Frane  0.  Martin,  1896. 
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VlOB  PKMIDENTe  0 


Section  E.— Geology  anJ  QtofjTiiph\. 

81.  E.  T.  Cox,   1882. 

82.  C.  H.  Hitchcock,  188S. 

88.  N.  H.  WnrcmiLi.,  1884. 
84.  Edwahd  Orton,  1886. 
SB.  T.  C.  Chaubsbldi,  188fi. 

86.  6.  K.  Gilbert,  1887. 

87.  George  H.  Cook,*  1888. 

38.  Charlks  a.  Whttb,  1SS9. 

89.  JOHK  C.  Bbahnkr,  1890. 
to.  J.  J.  Strvrmson,  1891. 

41.  H.  S.  WiLLiAHB,  1892. 

42.  Chablrs  D.  Walcott,  1698. 
48.  Sauckl  Calvin,  1891. 

44.  Jbi>.  Hotcbkibs,  1896. 

46.  B.  K.  Ehrrsoh,  1896. 

Station  F.— Biology. 

81.  W.  H.  Dall.  1882. 

82.  W.  J.  Beai.,  1883. 

88.  E.  1).  COFE,  1884. 

84.  T.  J.  BxmKiLL,  1886,  Id  the  ab- 
sence of  B.  O.  Wilsrr. 

86.  H.  P.  BowDiTCB,  1886. 

86.  W.  Q.  Farlow,  1887, 

87.  C.  V.  BiLRT.*   1888. 

88.  Okorgb  L.  U00DAI.R,  1889. 

39.  C.  S.  Minot,  1890. 

40.  J.  M.  COUI.TIB,  1891. 

41.  S.  H.  Gaob,  1892. 

Section  F.—  ZoSlogj/. 

42.  Hrkrt  F.  Osborm,  1898. 

48.  J,  A.  LiNTNRR,  1894,  In  place 
of  S,  H.  ScuDDBR,  resigned, 

44,  L  O.  Howard,  1896,  in  plac« 
of  D.  S.  Jordan,  resigned. 

46.     TlIBO.  N.  OiLL,  1896. 

Section  W- — MieroKopj/. 

31.  A.  H.  TuTTLE,  1882. 

32.  J.  D.  Cox,  1883. 

38.     T.  G.  WoBMLET.  1884. 
84.     S.  H.  Gaor,  lS8fi. 
(SecUoD  united  wltli  F  in  1836.) 


Section  Q.— Botany. 
.    Cbarlbs  E.  Bbssbt,  1898, 

r  L.  M,  Undebwood,  1894, 

I  C.  E.  Bbssry,  1S04. 
.    J.  C.  Artbur,  1896, 
.     N.  L.  Brittok,  1896. 

Section  H.— Anthropology. 
.    Alkxandbr  Wincbbll,'  1882, 
.    Otis  T.  Mason,  1883, 
.    Edward  S.  Morse,  1884. 

J.  OwKN  BoRSEY,  1886,  tn  »b- 
sence  of  W.  H.  Dall. 
.    Horatio  Halb,  1886, 
,    D.  G.  Brinton,  1887. 
,    Charles  C.  Abbott,  18S8. 
.    Oarrick  Mallbby,*  1889. 
,    Frank  Bakbr,  1890. 

Joseph  Jastrow,  1891. 
.     W.  H.  Holmes,  1892. 

J.  OwBN  Dorset,*  1893. 

Frakz  Boas,  1894. 

F.  H.  Cushino,  1896. 

Alicb  C.  Fi.ktchbr,  I8H6. 


E.  B,   Bluott,*  1882. 
Fbankun  B.  Houoh,*  1883. 
John  Eaton,*  1884. 
Edwabd  Atkinson.  1886. 
Joseph  CuMMroos,*  1886. 
H.  E.  Alvord,  1887. 
Chaklss  W.  StOLBT.  1888. 
Oharlbs  S.  Hill,  1889. 
J.  Kichards  Dodge,  1890. 
Edhund  J.  James,  1891. 
Lester    F.    Ward,   1893,  in 

place  of  S.  Dana  Horton, 

resigned. 
William  H.  Brewer,  1893. 
Henry  Farqurar,  1894. 
B.  E.  Fbrnow,  1896. 
W.  L.  Lazbnbt,  1896. 
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SECRETARIES. 


General  Serreiariei,  1848- 
I.     WALTEn  K.  JoHNBON,*  1848. 
8.     Ebkn  N.  Rorsford,*  184B,  In 

the     absence    of    Jkffribs 

Wtman.* 
i.     L.  R.  GiBBs.  I860,  in  abnence 

of  E.  C,  Hebrick* 
I.     E.  C.  Herbick,*  1850.  . 
>•     William  B.  EioGEBS,*  1851,  in 

absence  of  E.  C.  Hebrick.* 

!.       WiLLUM  B.  ROOEKS,*  IHBl. 

'•     S.  St.  Johm,*  1853,  In  absence 

of  J.  D.  Dana.- 
I.    J.  Lawrknce  Smith,*  1864, 

'.      WOLCOTT  GiBBS,   1865. 

t.     B.  A.  Gould,  1856. 
.    JiiHN  LeContb,'  1857. 
I     W.  M.  Gillespie,'  1868,  in  ab- 
sence of  Wm.  Chauvenet.' 

.      WiLUAM  ChAITVENKT,'  1859. 

.    Joseph  LeContk,  i860. 

Rlias  LoOMig.*  I8es,    in  the 
abiience  of    W.    p.    Tbow- 

BBIDGB.' 
.     C.  8  Lyman,*  1867. 
.    Simon     Newcomb,     1868,    in 
place  of  A.    P.  Rockwell, 
called  home. 
■     O.  C.  Mausb,  1869. 
.    P.  W.    Putnam,  1870,  In  ab- 
sence of  C.  F,  IIartt.* 
F.  W.  Putnam,  1871, 
Edward  S,  Uorbr,  1872. 
C.  A.  White,  1873. 
A.  C.  Haulin,  187*. 
S.  H.  Scuddkr,  1876. 
T.  C.  Mesdknhall,  187fi. 
AoG.  11.  Gkote,  1877. 
H.  C.  BOI.TOS,  1878. 
H.  C,  Bolton,  1879,  in  the  ab- 

sence  of  George  Little. 
J.  K.  Rees.  1880. 
C.  V.  RiLET,*  1881. 
William  Saunders,  1882. 
J.  R.  F.ahtman,  1888. 
Alfred  Spkinobr,  1884. 


S4.  C.  S.  MINOT,  1886. 

86.  S.  G,  Williams,  1886. 

36.  WiLiJAM  11.  Prtteb,  1887. 

87.  Juijus  PoHLHAN,  1888. 

38.  c.  Leo  Mess,  1869. 

39.  H.  C.  Bolton,  1890. 

40.  H.  W,  Wiley,  1891, 

41.  A.  W.  Butler,  1892, 
«B.  T.  H.  Norton,  1893. 

43.  H.  L.  Pairchilu.  1894. 

44.  Jar.  Lewis  Howe,  1895. 

45.  Charij^s  H.  Barnrb,  1896. 

Permanent  Secrelartei,  1851- 
6-7.      Spencer  F.  Baiiid,-  1851-3. 
8-1 7.    Joseph  Lovebiko,*  1854-68. 
18.     V.  W.  Putnam,  1869,  In  the 
absence  of  J.  IxtVEWNO.* 
19-21.  JOBSPH  LovKHlNO,*  1870-72. 
22-23.  F.  W.  Putnam,  1873-T4. 
34-28.  F.  W.  Pi,TNAM,  1876-79. 
29-33.  F.  W.  Putnam,  1880-84. 
34-38.  F.  W.  Putnam,  1886-89. 
39-43.  F.  W.  Putnam,  1890-94. 
44-48.  F.  W.  Putnam,  1896-99. 

Asgiitanl  General  SecrelariM, 
1882-1887. 
81.    J.  R.  Eastman,  1882. 

32.  Alfred  Sprikoer,  1883. 

33.  C.  S.  MiNOT,  1884,  in  the  ab- 

sence of  E.  S.  HuLDEN. 

84.    S.  G.  Williams,   1886,  Id  the' 
absence  of  C.  C.  Abbott. 

36.  W.  H.  Pbttep,,  1886. 
3B.    J.  C.  Arthur,  1887. 

Sfcreinrlei  of  the  Ciiuncil.  1888- 

37.  C.  Leo  Meeb,  1888. 

38.  H.  C.  Bolton,  1889. 

39.  H.  W.  Wiley,  1890. 

40.  A.  W.  BtTTLBR,   1891. 

41.  T.  H.   Norton,  1892. 

42.  H.  Lkroy  Faibchild,  1898. 

43.  Jas.  Lewis  Howe,  1894. 

44.  Csablbs  R.  Barnes,  1896. 

45.  AsApii  Hall,  jr.,  1896. 
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Seeretaria  ofSeeaon  A.—Stathemat- 
iet,  nftUii  and  ChemUtrji.  1875-81, 
„.        f  8.  P.  Lasolbt.  1876, 

It.  C.  Uxkdbnhau.,  187S. 
26.     A.  W.  Wbioht,  1876, 
!6.     H.  C.  BoLTOS,  1877. 
S7.     F.  B.  NiFHBR.  1878. 

28.  J.  E.  Reb8,  1879. 

29.  H.  B,  Masok,  1880. 
SO.    E.  T.  Tappan,  1881,  In  the  ab- 
sence of  John  Trottbridob- 


r  THE  HEETIHdS  OF  THK   ABBOCUTIOK. 

Secretaries  of  Section  B.—  Natvral 

Hiuorv,  ie76-«l. 
24.    Edward  S,  Morse,  1875. 

26.  Albert  H.  Ttjttlb,  1876, 
28.     William  H.  Dall,  1877. 

27.  Georqe  Little.  1878. 

28.  William    H.  Dall,  1879,  in 
the  absence  of  A.  C.  Wsra- 


Secrbtarikb  o 

Subiectlon  of  ChemittTi/. 

.    K.  C,  BoLTnu.  ISTS. 

,     P.  SCHWEITZKB,  1877, 

.    A.  P.  9.  Stdabt,  1878. 
,    W.  B.  NICHOLI.*  1878, 
,    C.  K.  HUNBOB,  1S80. 
.    Altbbd  SFBiNaui,  1881,  In  the 
Miice  or  II.  B.  WaBdBB. 


SUBBECTIONH,    1876-81. 

Snbuetion  of  Anthropology. 

tl.      P.  W.  FUTNjtU,  ISil. 

SS.    Otib  T,  Mason,  1878. 
38,37.    Uaited  with  SecKan  B. 

S8,2S,S0,      J,  G.  UBMDEBSOH.   1B7S-81. 

Subsection  of  Mieroeeopj/. 

lb-        w,     E.  W.  MOBLBT,  187tl. 

it,    T.  O,  SOHHERB,  Jb.,  1877. 


SBCRETkBtRB  or  TB 

Section  A. — Mathemalies    and 
Attronomy. 
il.     H.  T.  Eddt,  1882. 
:2.     G.  W.  HorOH.  1883,  In  the  ab- 

sence  of  W.  W.  Johmbon. 
a.    O.  W.  Hough,  188*. 
•4.    B,  W.  Hyde,  1886. 
'£.    8.  C.  Chandlbb,  1886. 
i8,    H.  M.  Paul,  1887. 

17.  C,  C.  DOOUTTLE,  1888, 

18,  Q.  C.  CoMBTOCK.  1889. 
i9,     W,  W.  Bbhak,  1890. 

0.  F.  H.  BlOBLow,  1891. 

1.  WtNfli.ow  Upton,  1892. 

8.  C.  A.  Waldo,  1893,  In  the 
absence  of  A.  W.  Phillips, 

,8.  J.  C.  Kkbshkeb,  1894.  in  place 
of  W.  W.  Bkhan,  resigned, 

4.  Abafh  Hall,  jr.,  1896,  In  place 
of  B.  H.  Moore,  resigned, 

16.    Bdwih  B.  Frost,  1896. 


s  Sections,  1882- 

Seetion  B.—Phy»tf». 

31.     C.  S.  Hastings,  1882. 

82.     F.  B.  NiPHKE,  1888,  in  the  ab- 
sence of  C.  E.  Wbad, 

S3.    N.  D,  C,  Hodges,  1884. 

84.    B.  F.  Thomas,  1886,  in  place 
of  A.  A.  MicHBLBOM,  resigned. 

36.     H.  S.  Carhart,  1886. 

36.    C.  Leo  Mses.  1887, 

ST.     Albx.  Macparlamb,  1888. 

38.    E.  L    Nichols,  1889. 

89,     E,  M.   Averv,  1890. 

40.  Alex.  Macfarlane,  1891. 

41.  BiiowN  Ayreb.  1892. 

42.  W,  LeConte  Stbvkss,   1893, 
4S.     B.   W.  Snow,  1894. 

44.  B.  Mbrritt,  1896. 

45.  Frank  F.  Whitman,  1896. 
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SCCRBTARIBa   II 


'  TRB  Sbctionb,  cnMTiinnn>. 


Section  C.—OhenUtrv. 
ALTKBb  Spsinobb,  1882. 

I  J.  w.  Lamolkt,  ises. 

I  W.  McHuR-nn,  1888. 

H.   CmuiCBAKU  1884,  In  the 

dbeenct  of  R.  B.  Wahdbk. 
P.  P.  DuMioirOTOH,  1886. 
W.  McHdbtrik,  1886. 
C.  S.  Mabibt,  1S8T. 
W.  L.  DuDLBT.  1888. 
Edwjikd  Hast,  1889. 
W.  A.  NOTBB,  1890. 

t.  h.  nobton,  1891. 

Jas.  Lewib  Howb,  1892. 

H.  N.  Stokks,  189S,  In  the  Ab- 
sence of  J.  U.  Nrf. 

MuBBiB  LoEB,  1894,  Id  place 
of  S.  M.  Babcock,  reslKoed. 
(  W.  F.  Mamim,  18!I5. 

t  W.  0.  AtwaTeb,  1886. 

Frank  P.  Vkmablb,  1898. 


SteUon  E. — Qealogt  and  Qvoffrapky. 

81.  H.  S.  Williams.  1881,  Id  the 
absence  of  C.  B.  Duttok. 

33.     A.  A.  JOUBN,  1888. 

98.     E.  A.  Smitb,  1884. 

84.  O.  E.  OiLBKBT,  1886,  In  the 
BbseDce  of  H.  C.  Lbwis.* 

36.     B.  W.  Clattolb,  1888. 

»6.  W.  M.  Davis,  1887,  to  the  ab- 
sence of  T.  B.  COHSTOCK. 

ST.    John  C.  BnuraBit,  1888. 

38.    John  C.  Bramnkb,  1889. 

89.     Samubl  Calvin.  1890. 

40.  WJHcOu,   1891. 

41.  R  D.  SAU8BORT,  189!. 

45.  W.  H.  HoBBS,  1898,  In  place  of 

R.  T.  Hux,  resigned. 

43.  Jkd.  Botcbkiss,  1894,  Id  place 

nf  W.  M.  Bavu,  resigned. 

44.  J.  Pkbrin  Surra,  1895. 

46.  A.  C.  QiLL,  1898. 


StftiiiH  D.—Meehauieal  Sctfttcn  and 

Enyineering. 
31.    3.  lluoKiTT  Ws]^B,  1882,  in  tbe 

absence  of  C.  R,  Dudlby. 
82.     J.    Bubkitt   Wbbb,    1883,  pro 

tempore. 
88.    J.  BiTBiciTT  Webb,  1834. 

34.  C.  J.  H.  WOODBDIIT,  1885 

36.  WlLLIAU  Kbnt,  1886. 

36.  O.  M.  Bond.  1887. 

37.  Abthur  Bbakdslbv.  1888. 
88.  W,  B.  WaBKBK,  1883. 

39.  Thomas  Okay,  1890. 

40.  William  KBirr,  1891. 

41.  0.  H.  Landbbth,  1892. 

42.  I>.  S.  Jacobus.  1893. 

43.  John  H.  Kinbalt,  1894. 

44.  H.  S.  Jacobt,  1896. 

45.  John  Qalbbaiih,  1896. 


Section  F.—BMon,  188B-92. 

1.  WuxiAH  Osler,   1888,  In  the 

absence  of  C.  8-  Minot. 

2.  S.  A.  FoBBES,  1883. 
8.     C.  E.  Bkssby.  1884. 

4.    J.  A.  LiNTNER,  1886,  lu  place 
of  C.  H.  Fernald,  resigned. 
G.    J.  C,  Abthub,  1886. 

16.  J.  H.  COHSTOCK.  1887. 

17.  B.  H.  Fbrniiw,  1888. 
:8.  A.  W.  BUTLEK,  1889. 
■&.     5.  M.  CouLiKR.  1890. 

0.  A.  J.  Cook.  1891. 

1.  B.  D.  Halsted,  1892. 

Section  F.—Ztyilogs. 

2.  L.  0.  Howard,  1893. 

3.  John  B.  SMrTH,  I89t,  In  place 

of  Wm.  Libby,  jr.,  resigned. 

4.  C.  W.  HARaiTT.'.l896,  In  place 

of  S.  A.  FoBBKs,  resigned. 
6.     U.  8.  Kklucott,  1896. 
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SBCRSTABiafi   OF   THE 

Section  G.—Micro$eopg,   188S-8G. 
SI.    ROBEBT Brown,  jr.,  ieS2. 
3S.     Cabl  Srilxh,  18B3. 
S8.    Romrii  BiTOHCOCK,  1884. 
8i.     W.  H.  WoMBUKr,  1886. 

•Section   O.^Sotang. 
«a.     B.  T.  Q*LLOWiT,   1893,  In  the 
absence  of  F.  V.  CoviLLa. 

45.  CHAttLEB  R.  Babmbs,  189i. 
j^       f  B.  T.  GAiiOWAY,  18»fi. 

I M.  B.  Watte,  1896. 

46.  Oeorqe  p.  Ationsom,  1886. 


Section  H. — AnOiri^oXogy. 

Otis  T.  Mason,  1882. 

Q.  H.  Perkins,  1888. 

G.  H.  Pbrkins.  1884,  In  Ibe  ab- 
sence ol  W.  H.  HOUCBS. 

Ebiunnib  a.  Smith,*  188G. 

A.  W.  BuTLKB,  1886. 

Charles  C.  Abbott,  188T,  Id 
absence  of  F.  W.  Langimin. 

Frakk  Bakbb,  1888. 

W.  M.  Bkaucuaup,  1889. 

Joseph  Jastrow,  1890. 

W.  H.  Hoi,HBS,  1891. 

W.  M.  Beauchahp,  1S9S,  Va 
place  of  S,  CcuN,  resigned. 

WaSREKK.  HOOHEHEAD,  I89S. 

A.  P.  Chambrrun,  1894. 


Sections,  contindrd. 

!  Stewart    Cdun,    1895. 
W.    W.    TooKEB.    1898,     In 
place  of  Anita  N.  McOke 
reslgnMl. 
4G.    John  Q.  Boubke,  1896. 


eaion  1. — Sconomie  ScUnee  and 
Statitttct. 
/PrankunB.  Hough,' 1882. 
I  J.  Richards  Dodob,  1B82. 
Joseph  CuuMtHOS,*  1888. 
Chablbs  W.  Sxilkt,  1884. 
Charles  W.  Smiley,  1886,  In 
absence  of  J.  W.  Chickebimo. 
H.  B.'Alvord,  I88S. 
W.  R.  Lazknby,  1887. 
Crablbs  S.  Hiix,  1888. 
J.  RiOBABDS  DODOK,  1889. 

B.  E.  Fbbnow,  1890. 
B.  E.  Pebnow,  1891. 
Henry  PABqunAK,    1892,    lu 

place  of  L.  F.  Ward  made 

Vice-president. 
Nelue  S-  Kedzib,  189S. 
Manley  Miles.  1894. 
W.  R.  Lazenbt,  189S,  In  place 

of  E.  A.  Robs,  resigned. 
R.  T.  COLBURN,  1896. 


TRBASURBRS. 

1.  Jbfpbibs  Wyman',  1848.  8.  J.  L.  LeConte,*  1864,  In  sb- 

2.  A.  L.  Elwyn,*  1849.  sence  of  A.  L.  BLwnr.* 

5.  St.  J.  Ravenbl,*  18B0,  in  tbe  9-19.  A.  L.  Elwtn,*  1366-1870. 

mbsenceof  A.  L.  Elwyn.*  20-80.  Wiluam'J^S.'Vaui,*   1871- 
4.     A.  h.  Bi-WYM,*  1860.                                            1881. 

6.  SpenCeb  p.  Baibd,*  ISEl.  Id  82-42.  William  Lilly,*  188 2-1 89S. 

absence  of  A.  L.  Blwyn.*  48-44.  B.  S.  Woodwabd,  1894-96. 
6-7.     A.L.  Blwyk,*  1861-1868. 
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COHHONWEALTH  OP  KASSACHUSETTS. 


IMTHEISARONE  THOUSAND  EIOHT  HUNDRED  AND  SEVENTT-POUE. 

AN  ACT 
To  Incorporate  the  "  Auericak  Absogiatiom  fob  the 
Adtancekbnt  op  Soiexck." 
Be  it  tnaettd  by  the  Senate  and  Boiut  of  BtprueiOatiBtt,  fn  OtntnU  Oomtt 
OMcmblcd,  and  by  (Ac  aufAorUy  o/UMtalU,  atfoUowt: 
Skction  1.  Joaepti  Henrj  of  WasblngtoD,  Bflnjamln  Fierce  of  CuO' 
bridge,  James  D.  Dki»  of  New  Haven,  JwneB  Hall  of  Albui; ,  Alexia 
Caswell  of  Frovldeoce,  Stephen  Alexander  of  Princeton,  laaac  Lea  of 
Philadelphia,  F.  A.  F.  Barnard  of  New  York,  JoIiD  S-  Newberry  of  Cleve- 
Und,  B.  A.  Gould  of  Cambridge,  T.  Bterry  Hantof  Boston,  Asa  Gray  of 
Cambridge,  J.  E.awrence  Smith  of  Loniavllle,  Joseph  Lovertng  of  Cam- 
bridge and  John  LeConte  of  Philadelphia,  their  associates,  the  offlcers 
and  members  of  the  Association,  known  as  the  "  American  Association 
for  the  Advancement  of  Science."  and  their  soccessors,  ore  hereby  made 
a  corporation  by  the  name  of  the  "American  Aaaoclatlon  for  the  Ad- 
vancement of  Science,"  for  the  purpose  of  receiving,  purchasing,  hold- 
ing and  conveying  real  and  personal  property,  which  It  now.ls,  or  hereafter 
may  be,  possessed  of,  with  all  the  powers  and  privileges,  and  subject 
to  the  restrictions,  duties  and  liabilities  set  forth  In  the  general  laws 
which  now  or  hereafter  may  l>e  in  force  and  applicable  to  such  corpo- 
rations. 

Sbction  S.  Said  corporation  may  have  and  hold  by  purchase,  grant, 
gift  or  otherwise,  real  estate  not  exceeding  one  hundred  tlKmsand  dol- 
lars In  value,  and  personal  estate  of  the  value  of  two  hundred  and  flfty 
thoaaand  dollars. 

Section  S.    Any  two  of  the  corporators  at>ove  named  are  hereby 
anthorlzed  to  call  the  Hrst  meeting  of  the  said  corporation  In  the  month 
of  August  next  ensuing,  by  notice  thereof  "by  mall,"  to  each  memt>er  of 
the  said  Association. 
Section  t.    This  act  shall  take  eO^t  upon  its  passage. 

House  of  Refrssbntativbs,  March  10,  1S74. 
Passed  to  be  enacted, 

JOBN  F.  Sanvord,  Speaker. 
Ik  Senate,  March  IT,  18T4. 

Passed  to  be  enacted.  March  19,  1ST4. 

Geo.  B.  Lorino,  PreaidetU.  Appioved, 

W.  B.  Washbcxr. 
Secuktaby's  Department, 
Boston,  April  8,  ieT<. 

A  true  copy.  Attest : 

David  Pulsifer, 
Deputy  Secretary  of  the  Commonwealth. 

(XEEl) 
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CONSTITUTION 


AMERICAN  ASSOCIATION  FOE  THE  ADVANCEMENT  OF 
SCIENCE. 

Incorporated  bj-  Act  at  the  General  Court  of  the  Cammonweiiltli  af  HoauchaBelti. 

Objects. 

Articxb  I.  Tbe  objects  of  tbe  Association  are,  by  periodical  and  mi- 
grator; meetlngH,  to  promote  Intercoarae  between  those  who  are  cnlti- 
vatlng  science  in  different  parta  of  America,  to  give  a  stronger  and  more 
general  Impulse  and  more  aysteiDatlc  direction  to  sclentlOc  research,  and 
to  procure  for  tbe  I&bors  of  sdentiflc  men  Increased  facilities  and  a 
wider  usef  ulnfSB. 

Mkkbbrb,  Frllows,  Fatbohs  akd  HoNOBiRY  Fellows. 

Akt.  2.  The  Association  shall  consist  of  Members,  Fellows.  Patrons, 
Corresponding  Members  and  Honorary  Fellows. 

Art.  3.  Anj  person  ma;  become  a  Member  of  the  Association  upon 
recommendation  In  writing  b;  two  members  or  fellows,  and  election  by 
the  Conncil.  Any  incorporated  scientific  society  or  Institution,  or  any 
pnbllc  or  Incorporated  library,  ma;  be  enrolled  as  a  member  of  the 
Association  by  vote  of  tlie  Conncil  by  payment  of  the  Initiation  fee; 
such  society,  Instltntioo  or  library  may  be  represented  by  either  the 
President,  Curator,  Director  or  Librarian  presenting  proper  credentials 
at  an;  meeting  of  the  Association  for  which  the  assessment  has  been 
pidd. 

Aet.  4.  Fellows  shall  l>e  elected  by  the  Conncil  from  sucb  of  the 
members  s«  are  professionally  engaged  In  science,  or  have  h;  their  labors 
aided  In  advancing  science.  Tbe  election  of  fellows  shall  be  b;  ballot 
and  a  majorit;  vote  of  the  members  of  the  Conncil  at  a  designated 
meeting  of  the  Council. 

Art.  6.  Any  person  paying  to  the  Association  tbe  sum  of  one  thon- 
sand  dollars  shall  be  classed  as  a  Patron,  and  shall  be  entitled  to  all  tbe 
privileges  of  a  member  and  to  all  Its  publlcatloni. 

(MXll) 
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Art.  6.  Honorary  Fellows  of  tbe  AssoclatloQ,  not  exceeding  three 
for  each  aectlon,  m&ybe  elected;  the  nomlnattonB  to  be  nude  by  the 
Coancll  and  approved  by  ballot  In  the  respective  aectloDS  before  election 
by  ballot  tn  General  Session.  Honorary  Fellows  shall  be  entitled  to  all 
the  privileges  of  Fellona  Mid  shall  be  exempt  from  all  fees  and  ■asess- 
ments,  and  entitled  to  all  publlcntions  of  the  Association  lasned  after  the 
date  of  their  election.  Corresponding  Members  shall  coqalst  of  anch 
sclentlHta  not  resldfng  In  America  as  may  be  elected  by  the  CoancU,  and 
their  number  shall  be  limited  to  fifty.  Corresponding  Hemlmrs  shall  be 
entitled  to  all  the  privileges  of  members  sod  to  the  annnal  volames  of 
Proceedings  published  snbaeqnent  to  theli  election. 

Art.  T.  The  name  of  any  member  or  fellow  two  years  In  arrears  for 
aonoal  does  shall  be  erased  from  the  list  of  the  Association,  provided 
that  two  notices  of  indebtedness,  at  an  interval  ot  at  least  three  months, 
shall  have  been  given ;  and  no  snch  person  shall  be  restored  nnUl  he  has 
paid  his  arrearages  or  has  been  reelected.  The  Council  shall  have  pow- 
er to  ezclnde  from  the  Association  any  member  or  fellow,  on  satisfac- 
tory evidentie  that  said  member  or  fellow  Is  an  Improper  person  to  he 
oooneeted  with  the  AssoctatloD,  or  has  In  the  estimation  of  the  Council 
made  Improper  use  of  Ills  membership  or  fellowship. 

Abt.  8.    No  member  or  feliow  shall  take  part  in  the  organization  of, 
or  bold  office  in,  more  than  one  section  at  any  one  meeting. 
OmcxBs. 

Art.  9.  The  ofllcars  of  the  Association  shall  be  elected  by  ballot  in 
General  Session  from  the  fellows,  and  shall  consist  of  a  President,  a 
Vice  President  from  each  section,  a  Permanent  Secretary,  a  Oenerol  Sec- 
retory, a  Secretory  of  the  Council,  a  Treasurer,  and  a  Secretory  of  eoch 
Section;  these,  with  the  exception  of  the  Permanent  Secretory,  shall  be 
elected  ot  each  meeting  for  the  foUowtng  one  and,  with  the  exception  of 
tbe  Treasurer  and  the  Permonent  Secretary,  shall  not  be  refillglble  for 
the  next  two  meetings.  Tlw  term  of  office  of  Permanent  Secretary 
sttall  be  five  years. 

Abt.  10.  The  President,  or.  In  his  absence,  the  senior  Vice  President 
preaent,  shall  preside  at  all  Geaerol  SesHlons  of  the  Association  and  at 
all  meetings  of  the  Council.  It  shall  also  be  the  duty  of  the  President 
to  give  an  address  at  a  General  Session  of  tbe  Association  at  the  meet- 
ing fi^owlng  that  over  which  he  presided. 

Abt.  11.    The  TIce  Presidents  shall  be  chairmen  of  ihetr  respective 

a.  A.  A.  a.  VOL.  XUT  o 
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Sections,  and  of  tbeir  Sectional  Committees,  and  It  shall  t>e  put  of  their 
dnt;  to  give  an  address,  ench  before  his  own  section,  at  euch  time  as  Ibe 
Council  shall  determine.  The  Vice  Presidents  may  appoint  temporary 
chairmen  to  preside  over  the  sessions  of  their  sections,  bnt  shall  not 
delegate  their  other  dulles.  The  Vice  Fresldetits  shall  have  seniority  in 
order  of  their  contlnnons  membership  in  the  AasocUtlon. 

Art.  12.  The  Qeneral  Secretary  shall  be  the  Secretary  of  all  Geaeral 
Sessions  of  the  Association,  and  shall  keep  a  record  of  the  liDslness  of 
these  sessions.  He  shall  receive  the  records  from  the  Secretaries  of 
tbc  Sections,  wblcb,  after  examination,  he  shnll  transmit  with  his  ofrn 
records  to  the  Permanent  Secretary  within  two  weeks  after  the  adjonm- 
ment  of  the  meeting. 

Art.  13.  The  Secretary  of  the  Council  shall  keep  the  records  of  tbe 
Conncil.  He  shall  give  to  the  Secretary  of  each  Section  the  titles  of 
papers  assigned  to  It  by  the  Conncil.  He  shall  receive  proposals  for 
membership  and  bring  them  before  the  Conncil. 

Art.  14.  The  Permanent  Secretary  shall  be  the  executive  officer  of 
the  Association  under  the  direction  of  the  Council.  He  shall  attend  to 
all  business  not  specially  referred  to  committees  nor  otherwise  constlta- 
tionally  provided  for.  He  shall  keep  an  account  of  all  business  that  be 
has  transacted  for  the  Association,  and  make  aDonally  a  general  report 
for  publication  in  the  annual  volume  of  Proceedings.  He  shall  attend  to 
the  printing  and  distribution  of  the  annual  volume  of  Proceedings,  and 
all  other  printing  ordered  by  tbe  Association.  He  shall  issue  a  circular 
of  information  to  members  and  fellows  at  least  three  mouths  before 
each  meeting,  and  shall,  in  counectloo  with  tbe  Local  Committee,  make 
all  necessary  arrsngcmeDts  for  the  meetings  of  the  Association.  He 
shall  provide  the  Secretaries  of  the  Association  with  such  hooks  and  sta- 
tlonery  os  may  be  required  for  their  records  and  hnsloeas,  and  shall  pro- 
vide members  and  fellows  with  such  blank  forms  as  may  be  required  for 
facilitating  the  boslness  of  the  Association.  He  shall  collect  all  assess- 
ments and  admission  fees,  and  notify  members  and  fellows  of  their 
election,  and  of  any  arrearages.  He  shall  receive,  and  bring  before  the 
Conncil,  the  titles  and  abstracts  of  papers  proposed  to  be  read  before  tbe 
Association.  He  shall  keep  an  account  of  all  receipts  and  expenditures 
of  the  Association,  and  report  the  same  annually  at  the  first  meeting  of 
the  Council,  and  shall  pay  over  to  the  Treasurer  such  unexpended  funds 
as  the  Council  may  direct.    He  shall  receive  and  hold  In  trust  for  the 
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AssoclatloD  all  books,  pampbleta  uidnuuinBcripts  belonging  to  tlie  Asaoct- 
aUon,  nud  allow  the  neeof  tbe  sune  nuderttie  provlelona  of  the  Conetltntlon 
and  the  orders  of  the  Conndl.  He  shall  recelTe  all  comniDnlcatlons  ad- 
dressed to  the  Association  duriDg  the  iDtervals  between  meettnga,  and 
properly  attend  to  the  same.  He  shall  at  each  meeting  report  the  aames 
of  fellows  and  members  who  have  died  since  the  preceding  meeting. 
He  shall  be  alloweda  salary  whlcb  shall  be  determined  b;  the  Con  noil,  and 
nay  employ  one  or  more  clerks  at  such  compensation  as  may  be  agreed 
npon  by  the  CoancU. 

Art.  16.  The  Treasnrer  shall  InTest  the  fnnda  received  by  him  In  sach 
secarltiea  as  may  be  directed  by  the  Coancil.  He  ahalt  annually  present 
to  the  Coaoctt  an  account  of  the  fonds  In  his  charge.  No  expenditure  of 
the  principal  In  the  hands  of  the  Treasarer  shall  be  made  witliout  a  unan- 
imons  vote  of  the  CoqdcII,  and  no  expenditure  of  the  income  received 
by  the  Treasurer  shall  be  made  without  a  two-thirds  vote  of  the  Conncll. 
The  Treasurer  shall  give  bonds  for  the  fattbfal  performance  ot  his  duty 
In  such  manner  and  snm  as  the  Council  shall  from  time  to  time  direct. 

Art.  16.  The  Secretaries  of  the  Sections  shall  keep  the  records  of 
their  respective  sections,  and,  at  the  close  of  the  meeting,  give  the  same, 
Including  the  records  of  subsections,  to  the  Oenersl  Secretary.  They 
shall  also  be  the  Secretaries  of  the  Sectional  Committees.  The  Secre- 
taries ahall  have  seniority  in  order  of  their  contlnnoos  membership  In 
the  Association. 

Akt.  17.  In  case  of  a  vacancy  In  the  office  of  the  President,  one  of 
the  Vice  Presidents  shall  be  elected  by  the  Council  ss  the  President  of  the 
meeting.  Vacancies  In  the  offices  of  Vice  President,  Permanent  Secre- 
tary, General  Secretary,  Secretary  of  the  Coancil,  and  Treasurer,  shall 
be  fllled  by  nomination  of  the  Council  and  election  by  ballot  In  Qeneral 
Session.  A  vacancy  In  the  office  of  Secretary  of  a  Section  shall  be  fllled 
by  nomination  and  election  by  ballot  In  the  Section. 

Art.  18.  The  Conncll  shall  consist  of  the  past  Presidents,  and  the  Vice 
Presidents  of  the  last  meeting,  together  with  the  President,  the  Vice  Pres- 
idents, the  Permanent  Secretary,  the  General  Secretary,  the  Secretary  of 
the  Council,  the  Secretaries  of  the  Sections,  and  the  Treasurer  of  the  cur- 
rent meeting,  with  the  addition  ot  one  fellow  elected  f^otn  each  Section 
by  ballot  on  the  first  day  of  Its  meeting.  The  members  present  at  any 
regnlarly  aatled  meeting  of  the  Coancil,  provided  there  are  at  least  five, 
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shall  form  a  qnoram  for  the  transkction  of  bnsinesa.  The  Coancll  shall 
meet  on  the  day  preceding  each  annnal  meeting  of  the  ABSOcfatlon.  and  ar- 
range  the  programme  for  the  first  dar  of  the  sessions.  The  time  and  place 
of  this  flret  meeting  shall  be  designated  by  the  Permanent  Secretary. 
Unless  otherwise  agreed  upon,  regular  meetings  of  the  Comictl  shall  be 
held  in  the  Conncll  room  at 9  o'clock,  a.m.,  on  eachdajof  the  meeting  of 
the  Association.  Special  meetings  of  the  Council  may  be  called  at  any  time 
by  the  President.  The  Conncll  shall  be  the  board  of  enpervlalon  of  the 
Association,  and  no  business  shall  be  transacted  by  the  AssoctatloD  that 
has  not  first  been  referred  to,  or  OTiglDated  With,  the  Conncll.  The 
Conncll  shall  receive  and  assign  papers  to  the  respective  sections;  ex- 
amine and,  if  necessary,  ezclnde  papers;  decide  nhich  papers,  discus- 
sions and  other  proceedings  shall  be  published,  and  have  the  general 
direction  of  the  publications  of  the  Association;  manage  the  finaoclal 
affairs  of  the  Association;  arrange  the  business  and  programmes  for 
General  Sessions ;  suggest  subjects  for  discussion.  Investigation  or  re- 
ports; elect  members  and  fellows;  and  receive  and  act  upon  all  Invita- 
UoDS  extended  to  I  he  Association  and  report  the  same  at  a  General  Ses- 
sion of  the  Association.  The  Conncll  shall  receive  all  reports  of  Special 
Committees  and  decide  upon  them,  and  only  such  shall  be  read  Id  General 
Session  as  the  Council  shall  direct.  The  Council  shall  appoint  at  esch 
meeting  the  following  sub' committees  who  shall  act,  subject  to  appeal  to 
the  whole  Council,  until  their  successors  are  appointed  at  the  following 
meeting:  1,  on  Papers  and  Reports;  2,  on  Members;  8,  on  Fellows. 

Art.  19.  The  Nominating  Committee  shall  consist  of  the  Council,  and 
one  member  or  fellow  elected  by  each  of  the  Sections.  It  shall  be  the 
daty  of  this  Committee  to  meet  at  the  call  of  the  President  and  nominate 
the  general  oflScers  for  the  following  meeting  of  the  Association.  It  shall 
also  be  the  duty  of  this  Committee  to  recommend  the  time  and  place  for 
the  next  meeting.  The  Vice  President  and  Secretary  of  each  Section  shall 
be  recommended  to  the  Nominating  Committee  by  a  sub-committee  con- 
sisting of  the  Vice  President,  Secretary,  and  three  members  or  fellows 
elected  by  the  Section. 

Mbktinos. 

Art.  20.  The  Association  shall  hold  a  public  meeting  annually,  for  one 
week  or  longer,  at  such  time  and  place  as  may  be  determined  by  vote  of 
the  Association,  and  the  preliminary  arrangements  for  each  meeting  shsll 
be  made  by  the  Local  Committee,  in  conjunction  with  the  Permanent  Sec- 
retary and  such  other  persona  as  the  Council  may  designate. 
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Art.  21.  A  Oeneral  Session  shftll  be  held  at  10  o'clock,  a.  m.,  on  the 
first  day  of  tbi;  meeting,  and  at  anch  other  times  as  the  Conncll  may  dl- 

8KCT10N8   AND    StlBflBCTIONS. 

Akt.  ZS.  The  AsBoclatloD  shall  be  divided  Into  Sections,  namely:— A, 
Mathemalict and  Agtronomy;  B,  Phy$ia;  C,  ChtniMtry,  including  iU  ap- 
plication to  agriculture  and  tht  arU;  D,  Mechanical  Science  and  Engineer- 
ing ;  E,  Oeolog}/  and  Geography;  V,ZoSlogy;  Q,  Botany ;  H,  Anthropology ; 
I,  Social  and  Economic  Science.  The  CoancU  shall  bave  power  to  consol- 
idate any  two  or  more  Sections  temporuily,  and  Bach  consolidated  Sec- 
tloaa  ahall  be  presided  over  by  the  senior  Tlce  Presldeot  and  Secretary 
of  the  Secttons  coroprislns  it. 

Art.  28.  Immediately  on  the  organlEation  of  a  Section  there  sbal]  be 
three  fellows  elected  by  ballot  after  open  nomination,  who,  with  the  Vice 
President  and  Secretary  and  the  Vice  President  and  Secretary  of  the  pre- 
cecUng  meeting  sliall  form  Its  Sectional  Committee.  The  Sectional  Com- 
mittees shall  have  power  to&ll  vacancies  in  their  ownnnmbers.  Meetings 
of  the  Sections  shall  not  be  held  at  the  same  time  with  a  General  Session. 

Art.  !4.  The  Sectional  Committee  of  any  Section  ma;  at  Us  pleasure 
form  one  or  more  temporary  Subsections,  and  may  designate  the  ofScers 
thereof.  The  Secretary  of  a  Subsection  shall,  at  the  close  of  the  meeting, 
transmit  bis  records  to  the  Secretary  of  the  Section. 

Art.  S6.  A  paper  shall  not  be  read  In  any  Section  or  Subsection  antil 
it  lias  I>een  received  from  the  Conncll  and  placed  on  the  programme  of  the 
day  by  the  Sectional  Committee. 

Sectional  Coumittebs. 

Art.  26.  The  Sectional  Committees  shall  arrange  and  direct  the  bnai- 
nesaof  thelrrcspective  Sections.  They  shall preparetbedaiiyprogrammea 
and  glre  them  to  the  Permanent  Secretary  for  printing  at  the  earliest 
moment  practicable.  No  titles  of  papers  stioU  tie  entered  on  the  daily  pro- 
grammes except  sach  as  have  passed  the  Conncti.  No  change  ahall  be 
made  in  the  programme  for  the  day  in  a  Section  without  the  consent  of 
the  Sectional  Committee.  The  Sectional  Commlttets  may  refuse  to  place 
the  title  of  any  paper  on  the  programme ;  bat  every  sach  title,  with  the 
abstract  of  the  paper  or  the  paper  Itself,  mast  be  returned  to  the  Council 
with  the  reasons  why  It  was  refnsed. 

Art.  27.  The  Sectional  Committees  sliall  examine  all  papers  and  ab- 
stracts referred  to  the  SecUone,  and  they  shall  not  place  on  the  programme 
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&nj  paper  incoDsT  stent  Trlth  the  cbArncter  of  the  Association ;  snd  to  tbla 
end  they  have  power  to  call  for  anj  paper,  the  character  of  which  may 
not  be  sufflclentlj  understood  from  tbe  abstract  sabmltted. 

FaPIRB  and  COMMUHICiTIONB. 

Aet.  28.  All  members  and  fellows  must  forward  to  the  Permanent 
Secretary,  as  early  as  possible,  and  when  practicable  before  the  conven- 
ing of  the  Association,  fall  titles  of  all  the  papers  which  they  propose  to 
present  dnrlng  the  meeting,  wlfh  a  statement  or  tbe  time  that  each  'will 
occupy  In  delivery,  and  also  snch  abstracts  of  their  contents  as  will  ^ve 
a  general  Idea  of  their  nature ;  and  no  title  shall  be  referred  by  the  Coan- 
cU  to  tbe  Sectional  Committee  nntll  an  abstract  of  the  paper  or  the  paper 
Itself  has  been  received. 

Art,  29.  ir  the  author  of  any  paper  be  not  ready  at  the  time  asstgned, 
the  title  may  be  dropped  to  the  bottom  of  the  list. 

Art.  30.  Whenever  practicable,  tbe  proceedings  and  dlecUBsioDS  »t 
General  Sesslona,  Sections  and  Snbsectlons  shall  be  reported  by  profes- 
sional reporters,  but  sncbreports  shall  not  appear  In  print  as  the  ofSclal 
reports  of  the  Association  unless  revised  bj  the  Secretaries. 

PRINTBD   PROCEEDINaS. 

Art.  31.  The  Permanent  Secretary  shall  have  tbe  Proceedings  of  each 
meeting  printed  In  an  octavo  volume  aa  soon  after  the  meeting  as  possible, 
beginning  one  month  after  a^oarnment.  Authors  must  prepare  tfaeir 
papers  or  abstracts  ready  for  the  press,  and  these  must  be  In  the  hands  of 
the  Secretaries  of  the  Sections  before  the  final  adjournment  of  the  meet- 
ing, otherwise  only  the  titles  will  appear  In  the  printed  volume.  The 
Council  shall  have  power  to  order  the  printing  of  any  paper  by  abstract 
or  title  only.  Whenever  practicable,  proofs  shall  be  forwarded  to  authors 
for  revision.  If  any  additions  or  substantial  alterations  are  made  by  the 
author  of  a  paper  after  Its  submission  to  the  Secretary,  the  aame  shall  be 
distinctly  Indicated.  Illuatratlons  must  be  provided  for  by  the  authors  of 
the  papers,  or  by  a  special  appropriation  from  tbe  Council.  Immediately 
on  publication  of  the  volume,  a  copy  shall  be  forwarded  to  every  member 
and  fellow  of  the  Association  who  shall  have  paid  the  assessment  for  the 
meeting  to  which  It  relates,  and  It  shall  also  be  offered  for  sale  by  the 
Permanent  Secretary  at  such  price  aa  may  be  determined  by  the  Council. 
The  Council  shall  also  designate  the  InstltutlonB  to  which  copies  shall  be 
distrlbntcd. 
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Local  Committkr. 
Art.  82.  The  Local  Connnlttee  shall  consist  of  persons  Interested  in 
the  objects  of  the  Aasoclatlon  and  residing  at  or  near  the  place  of  the  pro- 
posed meetiog.  It  Is  expected  that  the  Local  Committee,  assisted  by  the 
officers  of  the  Association,  will  make  all  essential  arranf^ements  for  the 
meeting,  and  Issue  a  clrcolar  giring  necessary  particulars,  at  least  one 
month  before  the  meeting. 

LiBRAKT  OP  THB  Association. 
Art.  S3.  All  books  and  pamphlets  received  by  the  Aeaoclatloii  shall  be 
Id  the  charge  of  the  Permanent  Secretary,  who  shall  have  a  list  of  the 
same  printed  and  shall  fumtah  a  copy  to  any  member  or  fellow  on  appli- 
cation. Members  and  fellows  who  have  paid  their  assessments  in  full 
shall  be  allowed  to  call  for  books  and  pamphlets,  which  shall  be  delivered 
to  them'ai  their  expense,  on  their  giving  a  receipt  agreeing  to  make  good 
an;  loss  or  damage  and  lo  return  the  same  free  of  expense  to  the  Secre- 
tary ^at  the  time  specified  In  the  receipt  given.  All  books  and  pamphlets 
In  circulation  meat  be  returned  at  each  meeting.  Not  more  than  five  books, 
Inclndlng  voIameB,  parts  of  volames,  and  pamphlets,  shall  be  beld  at  one 
time  by  any  member  or  fellow.  Any  book  may  be  withheld  from  circula- 
tion by  order  of  the  Council.  [The  Library  of  the  Association  was,  by 
vote  of  the  Connctl  in  189S,  placed  on  deposit  in  the  Library  of  the  Uni- 
versity of  dnclnnatl.  Ohio.  Mcmlwrs  can  obtain  the  use  of  books  by 
writing  to. the  Librarian  of  the  University  Librsry,  Cincinnati,  Ohio.] 

Admission  Fbe  and  Assrssuents. 

Art.  34.  The  admisaloii  fee  for  members  shall  be  Are  doUars  in  addi- 
tion to  the  annaal  assessment.  On  the  election  of  any  member  as  n  fellow 
an  additional  fee  of  two  dollars  shall^be  paid. 

Art.  S6.  The  annual  assessment  for  members  and  fellows  shall  be  three 
doUan.     . 

Art.  36.  Any  member  or  fellow  who  shall  pay  the  aura  of  fifty  dollars 
to  the  Association,  at  any  one  time,  shall  became  a  Life  Member,  and  as 
such,  sliall  be  exempt  from  all  further  assessments,  and  shall  lie  entitled 
to  tlie  Proceedings  of  the  Association.  All  money  thus  received  shall  be 
invested  as  a  permanent  fund,  the  Income  of  which,  during  the  life  of 
the  member,  shall  form  a  part  of  the  general  fund  of  the  Association;  but, 
after  his  death,  shall  be  used  only  to  assist  in  original  research,  unless 
otherwise  directed  by  unanimous  vote  of  the  Coonctl. 
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Art.  37.    All  admlaaloD  fees  and  aaseBsmenta  mnst  be  paid  to  the  Per- 
mansnt  Secretary,  vrbo  aliall  give  proper  recelpta  for  tbe  same. 

ACCOOOTB. 

Akt.  8a.    The  accotmta  of  the  Permaneot  Secretarj'  and  oi  the  Treae- 
nrer  eball  be  audited  uiDtullj,  by  Aadltors  appointed  b;  tbe  Council. 

Altbbatioms  of  thk  Constitution. 

Abt.  89.    No  put  of  this  CODStltntloD  shall  be  amended  or  annnlled, 

irithoat  the  concarrence  of  threo-fourths  of  the  members  and  fellows 

present  iD'General  Seaalou,  after  notice  given  at  a  General  SesBtoa  of  a 

preceding  meeting  of  the  AasoctaUon. 
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MEMBERS 

AMERICAN    ASSOCIATION 

ADVANCEMENT  OF  SCIENCE.' 


PATBOBTS." 

Thompson,  Hub.  Elizabeth,  Stamford,  ConD.  (8E). 

IJLLT,  Obn.  Wiluah,  MMicta  ChDDk,  Pa.  (se).    (Died  Dec.  1, 1893.) 

Hbrrham,  Hbs.  Bsthkb,  69  West  S6th  St.,  New  Torb,  N.  T.  (29). 

COBBBSFOITPINa   MEMBERS.* 

WulDftton,  Robert,  F.R.S.,  Roth amii ted,  Hsrpendea,  Eogltod  (40).    0 

MEMBSBS.' 

Abbe,  CleTeland,  Jr.,  20IT  I  St.,  Waeblngtoa,  D.  C.     (44).    E 

Abrab&m,  Abrshnm.  Brooklyn,  H.  7.  (48). 

Adams,  C.  B.,  M.D.,  BallenMne  QyranMlum,  New  Brunswick,  N.  J.   (43). 

F 
AitklD,HtBB  Clara  I„  210  HadlHon  St.,  Brooklyn,  N.r.    (40).    H 
Altktn,  Mlse  Helen  J.,  SIO  Madlaon  St.,  Broobljn,  N.  Y.     (40).    B  H 
Aldeo,  Jno.,  Pacific  Mills,  Lawrence,  Mass.  (Sd). 

■  The  nnmberB  In  parentbeaea  IndlcaU  ths  meetlni;  at  which  Ute  memherwas  elacled. 
The  blaok  leUera  at  Uic  end  of  line  Indloalg  the  aecttons  to  which  memhsra  elect  to  be- 
long. The  Conitltntlon  requtrsa  that  the  names  of  all  membsra  two  or  more  ^eara  in 
arreara  aball  tw  omitted  tram  the  list,  but  their  names  will  be  reatoi'eii  on  pnrnient  ot 
arrearagea.  Membara  not  In  arreais  are  entitled  to  the  annual  rolume  of  Proceedliigi 
bonnd  In  paper.  Thtpaymtnt  i>f  ten  dollar*  ol  one  Umt  anfftlei  a  member  to  tKe  tuhit- 
{•*»<  MIiHiea  to  viMeA  i4  irnqr  bt  eniUlad,  bound  in  eMA,  or  t/i/tUt  patmeni  of  ttHnfy 
doBart,  to  nieh  voliunu  bomvi  in  baV  vktoko. 

■Pereone  contributing  one  thoiiaond  dollara  or  more  to  the  Aasooiatlon  are  classed 
■a  Patrona,  and  are  entitled  to  the  priTlIesea  of  membera  and  to  the  publications. 

The  DHnes  or  Patrona  are  to  remain  permanently  on  the  liat. 
'  See  Asnoi.K  n  of  the  Conedtntlon. 

•  A.nj  Member  or  Fellow  may  become  a  LlTIa  Member  by  the  payment  of  fifty  dollar*. 
The  Inoomaof  the  money  derlred  from  a  Lire  Membershtp  Is  naed  for  the  general  pur- 
poaei  of  the  Aeaoolatlon  daring  the  life  of  the  member;  allerwarde  it  is  to  be  iiacdto 
aid  In  original  research.  Life  Hembere  an  exempt  f^om  the  annual  aaeensmeat,  and 
an  entitled  to  the  annaal  volume.  The  names  of  Life  Hembera  are  printed  In  small 
utiMM  In  the  lesiilar  liat  of  Hembera  and  Fellowa. 


,uy  Google 


zlii 

Aldia,  Owen  F.,  230  Unnadnock  Block,  Chicago,  III.  (41).    H 

Aldrlcli,  Prof.  William  Sleeper,    West  Vlrgioia   UdIt.,    Horgantown, 

W.  Va.  (iS). 
AUderdlce,  Wm.  H.,  P.  A.  Engineer,  U.  8.  Navj,  care  Navy  Department, 

Washington,  D.  C.  C^S).    D 
Allen.  Miss  Angneta  A.,  Germantown,  Pa.  (44).    Q 
Allen,  J.  M.,Hartft>rd,  Conn.  (22).    D 
Allen,  Prof.  Thomas  G.,  Armour  Inst.,  Chicago,  IIL  (43).    0 
Allen,  W.  P.,  24  Part  Place,  New  York,  N.  Y.  (86). 
Allen,  Walter  S.,  New  Bedford,  Mass.  (S9).    0  I 
Alpangh,  Edwin  K,  HnntlngtOD,  Ind.   (41).    B 
AndreWB.  E.  &.,  Rochester,  N.  T.  (41). 
Angell,  Geo.  W.  J.,  44  Hadaan  St.,  New  York,  N.  T.  (36). 
Applebj,  Prof.  William  R.,  Voir,  of  Minnesota,   Minneapolis,  Minn.  (43). 

DB 
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WoU,PrUzWilhelm,  Madison.  Wis.  (43).    0 

Wood,  Rev.  Charlen.  D.I).,  West  Wulnut  Lane,  Germantown,  Pa-    C^S). 

Wood,  Mrs.  Cynthia  A.,  171  W.  .ITth  St.,  New  York,  N.  Y.    (43). 

Wooil,  Thomas  Bond,  LL.D.,  care  U.  S.  Legation,  Lima,  Peru  (43). 

Wood,  Walter,  400  Cheatnnt  St.,  Philadelphia,  Pa.  (S3),   p  I 

Woodhull,  John  Francis,  Teacheis'  College,  Morningalde  Heights,  New 
York,  N.  Y.    (43). 

Woodland,  Jesse  E.,  Havana,  N.  Y.  (41).  F 

Woodman,  Dr.  Durand,  80  Beaver  St.,  New  York,  N.  Y.  (41). 

Woodrow,  James,  Pres.  South  Carolina  Coll.,  Columbia,  S.  C.   (48), 

Woods,  Albert  F.,  U.  S-  Dept.  Agrlc,  Washington,  D.  C-  (43). 

Woodward,  Gen.  John  B.,  Pres.  Brooklyn  Inst,  of  Arts  and  Sciences, 
Brooklyn.  N.  T.  (43). 

Woodwortb,  Channcey  C,  Rochester,  N.  Y.  (41).  I 

Woodwortli,WllllainHcMlchael,  Ph.D.,  149 BraUle  St., Cambridge,  Muss. 
(")■    F 

Wrenahall,  Jobn  C,  Baltimore,  Md.  (10).    H 

Wright,  Jonathan,  M.U.,  73  Remsen  St.,  Brooklyn,  N.  T.    (43). 

Wright,  Mrs.  Jonathan,  7S  Remsen  St.,  Brooklyn,  N.  Y.    (43). 

Wright,  Johns.,  owe  EU  Lilly  &  Co.,  Indianapolis,  ind.   (43).  0 

Wright,  Rnfus,  338-339  Lake  St.,  Chicago,  HI.  (87).     B 

Wright,  S.  G.,  La  Fayette,  Ind.  (42).    ft 

Wnnderlich,  Frederick  W.,  M.D.,  165  Kemsen  St.,  Brooklyn,  N.  Y.  (48), 

Wlirtele,  Miss  Minnie,  Acton  Vale,  P.  Q.,  Can.  (32),  H 

Yonmans,  Mrs.  Cella  G.,  Monnt  Vernon,  N.  Y.  (36). 

YouiDADB,  Vincent  J.,  Ut.  Vernon,  N.  Y.  (43). 

YoweU,  Everett  1.,  Station  "C,"  Cincinnati,  Ohio  (41).    A 

Zeog,  Miss  Nellie  E.  de,  Clyde,  Wayne  Co.,  X.  Y.  (41).  B  H 
Ziegler,  William,  46-49  Cedar  St.,  New  York,  N.  Y.   (48). 

[Ilia  Pjltsohs,  Corrupondimo  Members  mo  Mkhberb.] 

Non.—The  omluloD  of  an  addreis  In  tha  fbresolng  lilt  indlcnte*  tbat  letters 
direotad  to  thai  last  printed  wore  relarnedas  nncalled  for.  InRirmiiEloD  or  the  preaeut 
adilrau  ol  the  membari  so  Indloated  Is  requested  hy  tbe  F&BMAiiiirT  Secrxtabt. 
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[At  the  BrooklyD  Ueeting,  1894,  a  resolatloii  wM  aiuuiiinoiiBl7  adopted 
Dy  which  all  snrrlvtiig  founders  of  the  AMOClatton  who  hare  maintained 
an  interest  In  science  frere  made  Honorarj  Life  Members  of  the  Associa- 
tion In  recognition  of  their  pioneer  work  In  American  Science.] 
Bouvft,  Thomas  T.,  Boston,  Mass. 
]>ixwEU.,  Efxs  S.,  Camtirldge,  Mass. 
Gbxkn,  Traili.,  Easton,  Fa. 
Hall,  Jambs,  Albany,  N.  Y. 
HiTBBARD,  Bbla,  Detroit,  Mich. 
HimBABD,  Olivkb  Patbon,  New  Tork.  N.  Y. 
WxsT,  CHABI.KB  E.,  Brooklyn,  N,  T. 
WBmrar,  Josuh  D.,  Cambridge,  Moss. 
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KoGKRS,  Pfior.  William  B.,  Boston,  MaM.  (1).  ISSI.  (Born  Dec  T,  1804. 

Died  Hay  SO,  18820    B  E 
Chbvrkul,  Hiokel  Euaftira,  Paris,  France  (8S).    1S86.    (Bom  Aug.  31, 

178G.    Died  April  9,  1889.)    0 
Qknth,  De.  F.  a.,  89S7  LocQst  St.,  Philadelphia,  Pa.  (24).    1888.  (Born 

May  17,  t8S0.    Died  Feb.  3,  1S92.)  0  E 
H*LL,PROT.JiMM,  Albany.  N.T.(l).     1890.     EP 
OouLD,  Db.  Benjamin  Apthoiif,  Cambridge,  Mass.  (2).  1S96.    A  B 
LBCcKAur,  Prof.  Rudolf,  Lelpsic,  Saxony,  Germany.  (44).  IS96.    F 

FKIiIiOWB.' 

Abbe,    FrofbHaor   CleTeland,    Meteorologist,   Weather  Bureau,  Dupt.  of 

Agrlc,  WaaUngton,  D.  C.  (16).     1874.    B  k 
Abbe,  Dr.  Robert,  11  W.  60th  St.,  Hew  York,  N.  T.  (86).-    1892. 
Abort,  S.  Thayer.  1108  O  St.,  N.  W.,  Washington,  D.  C.  (80).      1891. 

ABDEI 
Adriance,  Jolin  S.,  231  Broadway,  New  Tork,  N.  T.  (89).  1895.    0 
Alden,  Prof.  Qeo.  I.,  Worceater,  Mass.  (38).    188S.  D 
Allen,  Dr.  T.  F..  10  E.  86th  St.,  New  Tork,  N.  T.  (86).    1887.  G 
Alvord,  Msjor  Henry  E.,  LewlnsvlUe,  Fairfax  Co.,  Ta.  (29).    1882.    I 
Aiwood,  Prof  Wm.  B.,  Agricultural  and  Mechanical  College  and  Experi- 
ment Station,  BiBcksburg,  Ta.  (39).     1891.  F 
Andrews,  Prof.  Lanncelat  W.,  Iowa  Cltj,  Iowa  (39).    1891.  0 
Authony,  Prof.  Wm.  A.,  6  Beekman  St.,  Temple  Court,  New  York,  N.  Y. 

(28).     1880.  B 
Arey,  ^Ibert  L.,  Free  Academy,  Bocheater,  N.  Y.   (S5). 
Arthur,  J.  0.,  La  Fayette,  lod.  (21).    1888.  0 

AshmeHd,  Wm.  H.,  1883  M  St.,  N.  W.,  Waahingtoa,  D.  C.   (40).  1892.    F 
Atkinson,  Edward,  81  Milk  St.,  Boston,  Mass.  (29).    1881.  I D 
AtkinHOD,  George  F.,  Cornell  Univ.,  Ithaca,  N.  Y.  (39).    1893.    0 
Atwater,  Prof.  W.  O.,  Weslejan  Unlr.,  Middletown,  Conn.  (29).  1882.    0 
Atwell,  Cliirlex  B.,  1038  Sherman  St.,  Evanstoii,  111.  (86).     1890.   F 
Auchlnciofis,  Wm.  S.,  Bryn  Mawr,  Pa.  (29).   1886.  B  A 
Avery,  Elroy  H.,  Ph.D.,  657  Woodland  Hills  Ave.,  Cleveland,  Ohio  (37}. 

1889.  B 
Ayres,  Prof.  Brown,  Tulaue  Univ.,  Now  Orleans,  La.  (31).    1885.  B 

Babcock,  Prof.  S.  Monllon,  Madison,  Wis.  (88).    1885.  0 
Bailey,  B.  H.  8.,  Lawrence,  Douglas  Co.,  Kan.  (26).    1889.  Q  E 

■  See  AKTiOLSTIaf  tbeCODalitDtlaD.    'See  ArticlbIV  of  tlie  CDnatltutlon. 

•.*Ttaa  nnmbcT  In  pargnthcsl*  indloaui  Ibe  msaUng  h[  which  the  number  Jotned 
the  Aignolition;  the  date  rollowlog  It  the  jear  when  mads  a  rellowj  the  black  letMn 
M  cod  Of  line  are  Uioae  at  the  wctLoni  to  which  the  Fellow  belonga. 

When  the  name  U  given  in  amall  capitals,  it  ilaalgaaui  Chat  the  Fallow  la  alM  a 
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Batley,  Prof.  Llb«rt;  B.,  Cornell  UdIt.,  Icbaca,  S.  T.  C^*)-    1887.    0 
Baker.  Frank,  H.D.,  1816  Corcoran  Bl.,  WuUngton,  B.  a  (SI)-   IBM. 

PH 
Baker.  Marcus.  U.   8.     Geological  Survey,  WaBhlngton,  D.  C.   (80). 

1SS2.    A 
Bnllard,  Harlan  H.,  60  South  St.,  PUtsfleld,  Ums.  (SI).     1891.  B  F 
BiRiKH,  Fnor.  O.  Y.,  8909  Locust  St.,  Fhtladclphla,  Pa.  (18).    IBTS.  B  0 
Barnard,  Edward  E.,  care  Yerkes  Observatory,  Lake  GeDera,  Williams 

Bay  P.  0.,  Wis.  (26).  1883.    A 
Bames,  Prof.  Cbas.  B.,  Hadiaon,  Wis.  (33).     188S.  Q 
Bartlett,  Prof.  Bdnln  J.,  Dartmoutb  College,  UanoTcr,  N.  H.    (38). 

1888.  C 
Bartlett,  Jolin  B.,  Commander  U.  S.  N.,  Lonsdale,  B.  I.  (80).    1888.    B  B 
BarUey,  Ellas  H.,M.D.,  21  Lafayetle  Ave.,  Brooklyn,  M.  T.  (83).   1894. 

0 
Barns,  Carl,  Ph.D..  2808  N  St.,  VI.  W.,  Washington,  D.  C.  (38).  1887.    8 
BaskerTllle,  Cliarles,  Univ.  of  North  CaroUna,  Chapel  HIU,  N.  C.  (*1). 

1894.     C 
Baasett,  Homer  F.,  Waterbury,  Conn.  (28).    1874.  F 
Bates,  Henry  H,  Ph.D.,  U.  S.  Patent  Office,  Washington,  D.  C.   (S3). 

1887.    B  A  0  0 
Battle,  Herbert  B.,  Ph.D.,  Director  N,  C.  Agrlc.  Bxper.  Station,  Balelgb, 

K.  C.  (38).     1889.  C 
Bauer,  Louis  A.,  Ph.D.,  University  of  Chicago,  Chicago,  111.  (40).  1892.  A 
Bausch,  Edward,  P.  0.  Drawer  1033,  Bocliester,  N.  Y.  (26).     I8S8.    A  B 

CP 
Beal,  Prof.  Wm.  James,  A gricuiturol  (Allege,  Ingham  Co.,  Hlcb.  (17). 

.    1880.    Q 
Beardsley,  Prof.  Arthur,  Sirarthmore  College,  Swartliinore,  D«L  Co.,  Pa. 

(SS).    1885.  D 
Beauchamp,  Rev.  Wm.  M.,  Baldwlnsvilie,  N.  T.  (84),    1886.   B 
Bpcker,  Dr.  Geo.  F. ,  U-  S.  Qeol.  Survey,  Washington,  D.  C.  (86).  1890.  B 
BedcU,  Fredertoh,Ph.D.,  Cornell  Univ.,  Ithaca,  N.T.   (41).   1894.  BA 
Bell,  Alex.  Melville,  1625  3Stb  St.,  Washington,  D.  C.  (81).     1886.  H 
Bell,  Robert,  M.D.,  Ass't  Director  Geological  Survey,  Ottawa,  Ontario, 

Can.     (38).     1889.  E  F 
Beman,  Wooster  W.,  19  So.  6tfa  St.,  Ann  Arbor,  Micb.  (34).     1888.  A 
BrajunK,  HAHcns,  589  West  End  Ave.,  New  York,  N.  Y.  (27).   188T.    0 
Benjamin,  Rev.  Raphael,  M.A.,  28  E.  76  St.,  New  York,  N.  Y.  (84).   1887. 

BFQH 
Beasey,  Prof.  Charles  B.,nnlT.  of  Nebraska,  Lincoln,  Neb.  (SI).  1880.  Q 
Belfanne,  Rev.  C.  J.  S.,  Trinity  College  School,  PI.  Hope,  Out.,  Can.  (18). 

1876.    F 
Beyer,  Dr.  Heui;  Q.,  U.  S.  N.,  U.  S.  Naval  Acad.,  Annapolis,  Ud.  (01). 

1884.  F 
Bickmore,  Prof.  AltMrt  8.,  American  Mnseam  of  Natural  Hlatorjr,  eth 

Ave.  4i>dT7tb8t.,  CaiitTslFark.NewToft,  N.  Y.  (17).    1880.  B 
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Blg0low,Prof.  Pnok  H.,  U.  S.  Weather  Barean,  WashingtoD,  D.  C.  (30). 

188B.    A 
Billings,  JahQ  8.,  Surgeon  U.  8.  A.,  Sarg.  General's  Office,  Washington, 

D.  C.  (82),.  1888.  P  E 
BiXBT,  W.  H.,  Major,  Corps  of  Engineers,  U.  S.  A..  Engineer    4tli  L.  II. 

Dlat.,  Room  20,  1th  Floor,  P.  O.  Bolldlng,  PbU;tdelphla,  Pa.    (31). 

1892.    D 
Blackbam,  Qeorge  £.,  H.D„  Dunkirk,  N.  T.  (2S).    168S.    F 
Blake,  CUrence  J.,  M.D.,  226  Marlborough  St.,  Boatoo,  Mass.    (21). 

18T7.  B  F 
Blake,  Francis,  AnbDmdale,  Mass.  (23).    1871.    B  A 
Bine,  Archibald,   Director  of  the  Bureao  or  Mines,  Toronto,  Outarlo, 

Can.  (SS).  18flO.   I 
Boardman,  Hrs.  William  D.,  S8  Eenllworth  St.,  Rozbnry,  Mass.  (28). 

18BG.    E  E 
Boas,  Dr.  Franz,  Amer.  Museum  Natural  Hlstor;,  Central  Park,  New 

York,  N.  T,  (86).  1888.  S 
Boemer,  Cbas.  Q.,  Vevay,  Switzerland  Co.,  Ind.  (29).     1886.     ABE 
Bollej,  Henry  L.,  North  Dakota  Exper.  Station,  Fargo,  Hortb  Dakota 

(89).     1892.     a 
Bolton,  Dr.  H.  CARftiNOTON,  Cosmos  Club,  Washington,  D.  C.  (IT). 

187S.  0 
Bond,  Geo.  M.,  care  of  The  Pratt  &  Whitne;  Co.,  Hartford,  Conn.    (33). 

1886.  D 
Booth,  Hiss  Mary  A.,  S2  Bjers  St.,  SprlngSeld,  Mass.  1691.  F I  0 
Boarke,  John  G.,  Capt.  3d  Cavalry,  U.  S.  A.,  War  Uept..  WoatalngtOD 

D.  C.   (33).     1886.    H 
Bonvfi.  Taos.  T.,  Boston  Soc.  Nat.  Hist.,  Boston,  Muss.  (1).     18T5.     E 
Bowdltch,  Prof.  H.  P.,  Jamaica  Plain.  Mass.  (28).     1880.    F  B  H 
Bowser,  Frof.  E.  A.,  Butgera  College,  New  Brunswick,  N.  J.  (28).    1881. 
Brackett,  Prof.   C.  F.,  College   of  New  Jersey,  Princeton,  N.  J.   (19). 

1875.   B 
Brackett,  Richard  N.,  Associate  Prof,  of  Chemistry,  Clemson  Agrlc.  Col- 
lege, Fort  Hill,  8.  C.  (87).  0  B 
Bradford,  Royal  B.,  Commander  U.  S.  N.,  care  Nary  Dept,  Wushiiigton. 

D.  C.  (31).  1891.  B  D 
Braoner,  Prof,  John  C,  Stanford  University,  Gal.  (.'»).     1886.   E  F 
Brashear,  Jno.  A.,  Allegheny,  Pa,  (33).    1865.  A  B  D 
Brewer,  Prof.  Wm,  H.,  New  Haven,  Conn.  (20).     1876.    E  F  I 
Brlnton,  D.  G..  M.D,,  Media,  Pa.  (33).     1885.    H 
Bristol,  Wm.  H,,  Stevens  Institute,  Hoboken,  N.  J.  (36).     1894.    A  B  D 
BrIttOQ,  Dr.  N.  L.,  Columbia  College,  New  York,  N.  Y.  (29).     1882.   0  E 
Broadhead,  Prof.  Garland  Carr,  Uutverslty,  Coiumbln,  Mo.    (27).  1879.  B 
Brooks,  Wm.R.,  Box  7U,GeJ>eva,  N,  Y.   (S5).   188G.   ABDO 
Brown,  Robert,  care  of   Yale  College  Observatory,    New  Haven,   Conn. 

(U).     187*. 
Brown,  Mrs.  Robert,  New  Haven,  Conn.  (17).    1871. 
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Briihl,  GDstAT,  cor.  John  and  HopklaHSt8.,Clnclnafttt,Oblo(2H).  1886.  tl 
Bnisli,  Charles F.,  Brash  Electric  Light  Co.,  Clevelancl,  Ohio  (8fi).  188S.  B 
Brdsh,  Phof.  Georgb  J.,  Yale  College,  New  Haven,  Conn.  (4).  1874.  OB 
Bockhoat,  W.  A.,  SUte  College,  Centre  Co.,  Pa.  (20).  18S1.  F 
Burgess,  Dr.  Tbomos  J.  W.,  Med.  Sup't,  Proleutant  Hospital  for  the  In- 
sane, Montreal,  F.  Q.,Caii.  (38).  I8S9.  0 
Barr,  Prof.  William  H.,  School  of  MlDe«,  41  East  49th  St.,  New  York, 

N.  y.    (81).     1888. 
BDtler,  A.  W.,  Brookrllle,  Franklin  Co.,  Ind.  (80).    1886.    F  H 

CaldweU,  Prof.  Geo.  C,  Cornell  Unlversltj,  Ithaca,  N.  Y.  (28).    18TS.   0 
CbIvId,  Prof.  Samael.  State  UnW.  of  Iowa,  Iowa  CU;,  lona  (S7).    1889. 

SF 
Campbell,  Prof.  Douglas  H.,  Menlo  Park,  Cul.  (S4).  1888.   Q 
Conby,  WlllUm  M.,    1101   Delaware  Avenue,  Wilmington,  Del.    (17). 

1878.  Q 

Carhart,  Prof.  Henry  S.,  University  of  Michigan,  Ann  Arbor,  Mich.  (29). 

1881.  B 

Carleton,  M.  A.,  Dep't  Agric,  Dlv.  of  Vegetable  Pathology,  Washington, 

D.  C.    (42)    1894.  a 
Carpenter,  Loals  Q.,  Agricultural  College,  Fort  Collins,  Col.  (82).  1889. 

IB 
Carpenter,  Capt.  W.  L.,  U.  S.  A.,  care  Adjutant  Geoetal,  Washington,  D.  C. 

(24).    1877.  F  B 
Carter,  James  Madison  G.,  M.D.,  Waukegan,  111.  (39).  1896.    F 
Carus,  Paul,  Ph.D.,  La  Salle,  III.  (40).  180S.    B 

Casey,  Thomas  L.,  1419  K  St.,  N.  W..  Washlnitton,  D.  C.  (38).   1892.  F 
CatllD,  Charles  A.,  133  Hope  St..  Providence,  R.  I.   (33).     1896.     C 
Chamberlaln,AlezanderF.,ClarknnIv.,  Worcester,  Moss.  (38).     1890.    H 
Chamberlln,  T.C., soil  Miidison  Ave.,  Chicago,  III.   (21).    1877.    EBFH 
Chandler,  Prof.  C.  F.,  School  of  Mines,  Colombia  Coll.,  Bast  49Ch  St., 

cor.  4th  Ave.,  New  York,  N.  Y.  (19).  1875.  C 
Cbaodler,  Prof.  Cliurles  Henry,  Ripon,  Wis.  (28).    1883.  A  B 
Chaudler,  Seth  C,  16  Cralgie  St.,  Cambridge,  Moss.   (29).     1882.  A 
Chandler,  Prof.  W.  H.,  South  Bethlehem,  Pa.   (19).   1894.  0 
Chanute,  O.,  413  E.  Huron  St .  Chicago,  III,  (17).     1877.  D  I 
Charbonnler,  Prof.  L.  II.,  University  of  Georgia,  Athens,  Qa.    (26).  189*. 

ABB 
Cheney,  Leilen  Sterling,  1081  W.  Johnson  St.,  Madison,  Wig.   (42).  1894. 

B 
Chester,  Prof.    Albert  H.,  Rutgers  College,  New  Brunswick,  N.  J.  (29), 

1882.  0  F 

Christie.  James,  Fcncoyd,  Pa.   (33).  1894.  B 
Christy,  Prof.  Samuel  B..  Box  41,  Berkeley,  Cal.   (36),    1894.    B 
Cbute,  Horatio  N.,  Ann  Arbor,  Mich.  (34).    1889.   B  C  A 
Clapp,  Miss  Cornelia  M.,  Ut.  Holyoke  College,  South  Hadley,  Mass. 
(81).    1883.  F 
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CUrk,  AItm  a.,  Cambrldgeport.  Hus.  (SS).    1880.    A  B 

Clark,  Prof.  John  E.,  446  Orange   St.,  New  Haren,  Codq.  (17).    ie7E.    A 

Clark,  Wm.  Ballock,  Pb.D.,  Johns  Hopkins  UnW.,  BnUlmore,  Hd.  (S7). 

1891.  B 

Clarke,  Prof.  F.  W.,  U.  S.  Geological  Survey,  Wasbingtoa,  D.  C.  (18). 

1874.  C 
Clarke,  Robert.  ClQclnnatl,  Ohio.  (SO).    1896.    H 

Claypole,  Prof.  Bdw.  W.,  608  Biichtel  Xve.,  AkroD,  Ohio  (80).    1882.  B  F 
Cloud,  John  W.,  974  Rookery,  Chicago,  III.  (28).    1886.    A  B  D 
Coffin,  Prof.  Selden  J.,   Lafayette  College,  Eaaton,  Pa.  (22).      1874,    A  I 
Cogswell,  W.  B.,  Syracuse,  N.  Y.   (83).   1891.    D 
CoLBiiRX,  RccnARD  T,  Elizabeth,  N.  J.   (SI).   1894.  IFH 
Cule,  Prof.  Alfred  D.,  Denieon  Univ.,  GraDvIlle,  Ohio    (SO).  1891.    B  0 
Collin,  Prof.  Alonzo,  Cornell  College,  Mount Ternon,  Iowa  (21).  1891.  B  C 
Cotllngwood,  Francis,  Elisabeth,  N.  J.  (86).   IB8S.  D 
Colvin,  Verplaiick,  Supt.  N.  T.  State  Adirondack  Survey,  Albany,  N.  T. 

(28).     1880.     B 
Comstock,  Prof,  Geo.  C.,  Washbnrn  Observ.,  Univ.  of  Wisconsin,  MBdlKon. 

WiH.  (84).     1887.    A 
Comatock,  J.  Henry,  48  East  Ave.,  Ithaca,  N.Y.   (28).     1882.    P 
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Barnard,  John  Gross,  New  York,  N.  Y.  (14).    Born  In  Sheffield,  Mosa., 

Ha;  19, 1816.    Died  In  Detroit,  Mich.,  May  14,  1882. 
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Batchelder,  John  Montgomery,  Cambridge,  Mom.  (8).     Born  In  New 
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Beirrage,  O.  W.,  Clifton,  Teias  (29).     Died  Dec.  7.  1882. 
Belknap,  WllUam  B.,  Louisville,  Ky.  (29). 
Bell,  Samuel  N.,  Manchester,  N.  H.  (7).    Bom  In  Chester,  N.  H.,  March 

26, 1829.    Died  In  Manchester,  N.  H.,  Feb.  8, 1889. 
Belt,  Thomas,  London,  Eng.  (27).    Died  Sept.  8, 1878. 
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Beman,  H&Uian  Sldoey  Smith,  Ttoj,  N.  T.  (S).    Born  in  CfttUftn,  N.  T., 

Not.  S6,  1785.    Died  In  Carbondale,  111.,  Ang.  6,  1S71. 
Benedifit,  Geoige  WyHjs,  Burlington,  Vt.  (16).    Born  Jao.  11,  1796.  Died 

Sept.  2S,  18T1. 
BeojAinin,  Edmund  Burke,  New  York,  N.  T.  (19).    Born  In  Eut  Blooro- 

Oeld,  N.  T.,  July  16,  1828.    Died  In  New  York,  May  28, 189*. 
Bicknell,  Edwin,  Boston,  Haas.  (Ig).    Born  Id  I8S0.    Died  March  IS,  ISTT. 
Blnney,  Amm,  Boston,  Mus.  (I).    Bom  In  Boston,  Mtua.,  Oct.  18,  1803. 

Died  In  Borne,  Feb.  18,  1847. 
Blnney,  John,  Boatou,  Mass.  (8). 
Btackle,  Geo.  8.,  Nashville,  Tenn.  (26). 

Blair,  Henry  W.,  Wasblngton,  D.  C.  (26).    Died  Dec.  16, 188t. 
Blake,  Ell  Whitney,  Hew  Haven,  Conn.  (1).    Born  Jao.  27,  1T9G.    Died 

Ang.  18,  1886. 
Blake,  Ell  Whitney,  Providence,  R.  I.  (IS).    Born  In  New  Haven,  Conn. 

Died  Oct.  1,  1896,  aged  69  years. 
Blake,  Francis  C,  Manafleld  Valley,  Pa.  (29).     Died  Feb.  21,  1891. 
Blake,  Homer  Crane,  New  York,  N.  Y.  (2S).    Bom  in  Cleveland,  Ohio, 
Feb.  1,  1822.     Died  In  New  York,  N.  Y.,  Jun.  20.  1880. 

Blandlng,  William,  ,  R.  I.  (I). 

Blatchford,  Thomas  Wyndeatt,  Troy,  N.  Y.  (6).    Born  In  Topham,  Eng., 
•        in  1794.    Died  in  Troy,  N.  Y.,  Jan.  7,  :8fi6. 

Blatchley,  Miss  S.  L.,  New  Haven,  Conn.  (10).     Died  March  13,  1S7S. 
Boadle,  John,  Iladdonfleld,  N.  J.  (SO).    Bom  In  180S.     Died  Id  July,  1878. 
Bomford,  Gcoi^e,  Washington,  D.  C.   (I).    Born  in  New  York,  N.  Y.,  1780. 

Died  in  Boston,  MasH.,  March  25,  1848. 
BowdlCch,  Henry  Ingersoll,  Boston,  Haas.  (2).     Born  In  Salem,  Mass., 

Aag.  9,  1808.     Died  In  Bo»ton,  Maiu..,  Jan.  14,  1802. 
Sowles,  Miss  Margarettn,  Columbia,  Tenn.  (2G).    Died  July,  1887. 
Bonron,  James,  Sonth  Pittsburg,  Tenn.  (26).     Died  in  Dec,  1877. 
Bradley,  Leverette,  Jersey  City,  N.  J.  (15).     Died  in  1875. 
Breltbwaitc,  Jos.,  Chambly,  C.  W.  (II). 

Breckinriilee,  S.  H.,  St,  Loula,  Mo.  {27).    Died  May  28,  1891. 
BrIggs,  Albert  D.,  Sprlngfleld,  Mass.  (13).     Died  Feb.  20,  1881. 
Briggs,  Robert,  Phlladetpbia,  Pa.  (29).    Born  May  18,  1822.    Died  Jntj 

24,  1882. 
Brlgham,  Charles  Henry,  Ann  Arbor,  Mich.  (17).     Born  in  IIoBton,  Mass., 

Jaly  27,  1820.     Died  Feb.  19,  1879. 
Brinamade,  Thomas  C,  Troy,  N.  Y.  (6).    Born  la  New  Hartford,  Conn., 

Jnne  16,  1802.    Died  in  Troy,  N.  Y.,  June  22,  1868. 
Bronson,  Henry,  New  HaTen,  Conn.   (41).     Born  In  Waterbury,  Conn., 

Jan.  30,  1804.     Died  in  New  Haven,  Nov.  26,  1893. 
Broomall,  John  H.,  Media,  Pa.  (28).    Died  Jnne.  1894. 
Brass,  WlllUtu,  Chicago,  III.  (7).    Died  in  1890. 
Brown,  Andrew,  Natchez,  Miss.  (I). 
Brown,  Horace,  Salem,  Mass.  (27).    Died  In  Jnly,  1883. 
Bnel.  David,  Jr.,  Troy,  N.  Y.  (6).    Born  in  Litchfleld,  Conn.,  Oct.  32, 

178*.    Died  in  Troy,  N.  Y.  in  1860. 
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Ball,  John,  Washington,  D.  C.  (31).  Bora  Ang.  1, 1819.  DledJuneB,  ISM. 

Bullocli,  Walter  H.,  CWcago.  H'-  (SO). 

Bnrbank,  L.  S.,  Wobarn,  Haas.     (18). 

BnrgesN,  Edward,  Boston,  Mass.  (22).    Born  Id  BarD8tab1e,  Mass.,  Jan« 

30,  18*8.     Dlc'd  in  Bo.-toii,  July  13,  1B91. 
Barke,  Joseph  Cheater,  Mlddlctown,  Conn.   (29).     Died  Id  IS85. 
Bornap,  Qcorge  Washington,  Baltimore,  Md.  (12).    Born  in  Merrimack, 

N.  H.,  Not.  SO,  1802.     Died  In  Phlladetphla,  Fii.,  Sept.  8,  1859. 
Bnrnett,  Waldo  Irving,  Boston,  Mass.  (1).  Bom  In  Sonthborough,  Mass., 

JdIj  12,  1828.    Died  In  Boslon.  Mass.,  Jalj  1,  1864. 
Bntler,  Tbomas  Belden,  Norvralk,  Conn.  (10).   Born  Ang.  22,  1806.     Died 

Jnoe  8,  1878. 

Calraa,  Frederick  A.,  New  York,  S.  Y.  (27).    Died  In  18T9. 
Campbell,  Mrs.  Har;  II.,  Craw  fords  ville,  Ind.  (22).    Died  Feb.  27, 1888 
Carpenter,  Thornton,  Caradeu,  S.  C.  (7). 
Carpenter,  WlUlam  M.,  New  Orleans,  La.  (1). 
Carpmnel,  Charles,  Toronto,  Can.  (31).    Died  Oct.  20,  1894. 
Case,Leonard,Cleveluncl,0lilo(15).   Boin Juno 27, 1820.  DIcdJan.S,  1880. 
Case,  William,  Cleveland,  Ohio  (6). 

Caswell,  Alexis,  Providence,  It.  1.  (2).  Born  Jan.  29, 1739.    Died  Id  Prov- 
idence, R.  I.,  Jan.  8.  1877. 
Chadbournc,  Paul  Ansel,  Amherst,  Mass.  (10).      Bom  In  North  Berwick, 

Me.,  Oct.  21,  1623.      Died  Peb.  23,  1883. 
ChaplD,  J.  IL.Murldcn,  Conn.   (38).     Dlud  In  1892. 
Chapman,  Nathaniel,  Philadelphia,  Pa.  (1).    Bom  In  Alexandria  Co.,  Ta., 

May  28,  1780.     Died  July  1,  1853. 
Chase,  Pliny  Earle,  llaverford  College,  Pa.  (18).      Born   In  Worcester, 

Mass.,  Aug.  18,  1820. 
Cha.se,  Stephen,  Hanover,  N.  H,  (2).   Born  In  1813.   Died  Aug.  5,  1851. 
Chauvcnet,  William,  St.  Lonla,  Mo.  (1).    Born  May  24,  1819.    Died  Dec. 

IS,  1870. 
Cheesmnn,  Louis  Montgomery,  Hartford,  Conn.  (32).  Born  In  1858.   Died 

In  Jan.,  1885. 
Cheney,  Miss  Margaret  S.,  Jamaica  Plain,  Mass.  (2D).    Died  in  1882. 
Ciicvreul,  Michel  Eugiine,  Purls,  France  (85).     Born  In  Anglers,  France, 

Aug.  31,  1780.     Dluil  April  0,  1889. 
Clapp,  ABiihel,  New  Albany,  luil.  (I).   Born  Oct.  6,1792.  Died  Dec.  16. 1862. 
Clark,  Henry  James,    Cnrnbrldge,    Mass.  (18).     Bom  In  EaHtOD,  Mass., 

June  22,  182G.    DleO  In  Amherst.  Mass.,  Jnly  1, 1873. 
Clark,  JoHcph,  Cincinnati,  Ohio  (6). 

Clark,  I'atrlck,  Bahway,  N,  J.  (33).     Died  March  6,  1887. 
Clarke,  A.  B,,  Holjokc,  Mass.  (13). 
Clarke,  Cliarles  S.,  Peoria,  III.  (31).    Died  Nov.  15,  1890. 
Oleaveland,  C.  11.,  Cincinnati,  Ohio  (9). 
Cleveland,  A.  B.,  Cambridge,  Maes.  (2). 
Coakley,  George  W,,  Hempstead,  L.  t.  (29).    Born  In  1814.    Died  Aug. 

6,   1893. 
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CotOn,  Jamei  Henrr,  Butan,  Pa.  (!)•  Born  tn  Northampton,  Uass.,  Sept. 

6,  180«.     Died  Feb.  6,  18T8. 
Cofflti,  JobnH.  C,  Waablngton,  D.  C.   (1).    Born  Id  Wlscasfet,  Mfttne, 

Sept.  U,  1815.     Died  In  Washington,  D.  C,  Jan.  8,  18B0. 
Cofflnberr;,  Wrlglit  Lewis,  Grand  Rapids,  Micli.  (20).    Born  In  Lancas- 
ter, Ohio,  April  S,  1807.  Died  In  Grand  Rapids,  Mich.,  March  2G,  1SS9. 
Colborn,  E.  M.,  Peoria,  III.  (33).    Born  In  Rome,  N.  T.,  Sept.  13, 1S18. 

Died  In  Peoria,  III.,  May  29,  1890. 
Cole,  Frederick,  Montreal,  Can.  (31).     Died  in  1887. 
Cole,  Thomas,  Salem,  Mass.  ( I).    Born  Dec.  S4, 177&.    Died  Jnne  24, 1SS2. 
Coleman,  Henry,  Boston,  Maae.  (1). 
Collins,  Frederick,  Washington,  D.  C.   (28).     Bom  Dec.  6,   1843.     Died 

Oct.  27,  1881. 
Colman,  Henry,  Lynn,  Mass.  (25).    Died  Not.,  1898. 
Conrad,  Timothy  Abbott,  Philadelphia,  Pa.  (t).     Bom  In  New  Jersey, 

Jnne  21,  1803.     Died  Aag.  9,  1877. 
Cook,  George  H.,  New  Brunswick,  N.  J.  (4).    Born  In  Hanover,  N.  J., 

Jan.  6,  1818.     Bled  In  New  Brunswick.  N.  J.,  Sept.  22,  1889. 
Cooke,  Caleb,  Salem,  Mass.  (18).    Bom  Feb.  15, 183S.  Died  Jnne  fi,  IS80. 
Cooper,  Wllllnm,  Hoboken,  N.  J.  (9).     Died  in  1864. 
Cope,  Mary  S.,  Germantowii.  Pa.  (33).    Born  la  Qermantown,  Pa.,  Jnlj 

13,  1858.    Died  in  Germantown,  Jan.  4,  1888. 
Cop^a,  Joseph  S.,  New  Orleans,  La.    (11).      Bom  Dec.  S,  ISll.      Died 

March  1,  1865. 
Corning,  Brastas,  Albany,  N.  Y.  (6).    Bom  Id  Norwich,  Conn.,  Dec.  14, 

1794.     Died  April  9,  1872. 
Costin.  M.  P.,  Fordham,  N.  Y.  (80).    Died  June  8,  1884. 
Couper,  James  Hamilton,  Darien,  Ga.  (I).  BornMarchG,  1794.  Died  July 

8,  1866. 
Coxe,  Ecidey  B.,  Drifton,  Pa.  (23).  Died  May  13,  1896. 
Coyrlftre-Pftrdo,   E.   Miriam,  New  York,   N.  Y.   (36).     Born  In  London, 

Eng.,  Sept.  2,  1846.     Died  In  New  York,  N.  Y.,  Feb.  6,  1893. 
Cramp,  John  Mockett,  WoltVllle,  N.  S.  (II).    Born  In  Kent,  England,  July 

26.  1796.     Died  Dec.  6,  1881. 
Crehore,  John  D..  Ctevelaiid,  Ohio  (24). 
CresBon,  HIlborneT.,  Philadelphia,  Pa.  (89).     Died  in  New  York,  N.  Y., 

Sept.  6,  1894. 
Crocker,  Chariea  P.,  Lawrence,  Mass.  (22).    Died  In  July,  1881. 
Crocker,  Miss  Lucretla,  Boston,  Mass.  (29).     Died  in  1886. 
Crosby,  Alphens,  Salem,  Mass,  (10).    Bom  In  Sandwich,  N.  H.,  Oct.  13, 

1810.     Died  April  17.  1874. 
Crosby,  Thomas  Russell,  Hanover,  N.  H.  (18).    Bom  Oct.  22, 1816.    Died 

March  1,  1872. 
Crosier,  Edward  8.,  New  Albany,  Ind.  (29).     Died  In  Juno,  1891. 
Croswell,  Bdwln,  Albany,  N.  Y.  (S).    Bom  In  CatsklU,  N.  Y.,  May  29,  1797. 

Died  Jnne  13,  1871. 
Crow,  Waymui,  St.  Lonls,  Mo.  (37).     Born  Maich  7, 1808.     Di«d  Haj 

10,  ISefiL 
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CnmmiDgs,  Joseph,  Evanston,  111.  (18).    Born  In  Falinoatb,  Me.,  Hireh 

3.  1817.    Died  In  Ewiiston,  111.,  Maj  7,  1890. 
Corrj,  W.  F.,  Geneva,  N.  Y.  (11), 
Curtis,  George  WllUani,  Staten  Island,  N.  T.  (36).    Born  tn  rrovldenee, 

R.  I.,  Feb.  24,  1S34.    Died  Aug.  31,  1892. 
Cnrtls,  JosUb,  Wiifibiiigton,  D.  C.  (13).    Died  Aug.  1,  tS83. 
Catting,  Hiram  Adolpbns,  Lanenburgli,  Vt.  (IT).    Bom  In  Concord,  Vt., 

Dec.  23,  1832.     Died  !□  Luuenbargh,  April  18,  1892. 

Da  Costa,  Chaa.  M.,  New  Tork,  If.  Y.  (36).    Died  in  1890. 

Dalrjinple,  Edwin  Aognatlne,  Baltimore,  Hd.  (11).    Born  In  Baltimore, 

Md.,  Jane  4,  181T.     Died  Oct.  30,  1881. 
Dana,  James  Dwight,  New  Haven,  Conn.  (1) .    Born  In  Utlca,  N.  T.,  Feb. 

12,  1813.    Died  In  New  Haven,  Conn  ,  April  14,  1896. 
Dana,  S.  8.,  Lowell,  Mass.  (1) 
Danforlh,  Edward,  Elmlra,  N.  Y.  (11).    Died  In  Elmlra,  V.  Y.,  Jnne  IS, 

1S8S. 
Davenport,  H.  W.,  Wosliington,  D.  C.  (SO). 
Davis,  I.  Thomiis,  Washhigton,  J).  C.  (40).    Died  Jan.  19,  1803. 
Day.AustIn  0.,  New  York,  N.Y.  (29).    Died  Dec.  28,  1889. 
Dayton,  Edivln  A.,  Madrid,  N.  Y.  (7).     Born  In  1827.  Died  Jane  24,  187B. 
Dean,  Amos,  Albany,  N.  Y.  (6).     Bom  In  Barnard,  Vk,  Jan.  16, 1808.    Died 

Jan.  26,  1868. 
Dearborn,  George  H.  A.  S.,  Koibnry,  Maas.  (1). 
Dekay,  James  Ellsworth,  New  York,  N.  Y.  (1)!     Bom  lu  New  York,  1792. 

Died  Nov.  21,  1861. 
Delano,  Joseph  C,  New  Bedford,  Mass.  (5).    Bom  Jan.  9,  1T9S.    Died 

Oct.  IS,  1886. 
DeLoskl,  John,  Carver'd  Harbor,  Me.  (IS). 
Devereux,  John  Henry,  Ctuveland,  Ohio  (18).    Born  In  Boston,  Mass., 

April  6,  1832.     Died  In  Cleveland,  Ohio,  March  17,  1886. 
Dewey,  Chester,  Rochester,  N.  Y.  (I).  Bora  In  Sheffield,  Mass.,  Oct.  SE, 

1781.    Died  Dec.  15.  1867. 
Dexter,  O.  M.,  Boston,  Ma^s.  (II). 
Dlckerson.  Edward  N.,  New  York,  N.  Y.  (36). 
Dlllingliam,  W.  A.  P..  Aufiusta,  Me.  (IT). 

Dimmlck,  L.  N.,  Santa  Barbara,  Cat.  (29).     Died  May  31,  1884. 
Dinwiddle,  Hardaway  H.,  College  Station,  Texas  (32).     Died  Dec.  11, 

1887. 
Dinwiddle,  Robert,  New  York,  N.  Y.  (1).     Bom  in  Damfrles,  Scotland, 

July  28,  1811.     Died  In  New  York,  N.  Y.,  July  12.  1888. 
Dliwell,  G«o.  B.,  Boston,  Muss.  (29).     Died  April,  1886. 
Doggett,  George  Kewell,  Cblciigo,  111.  (33).     Bom  In  Chicago,  HI.,  Dec. 

19,  1868.     Dk'd  In  Freclcrk-ksburg,  Va..  Jan.  13,  1887. 
Doggett,  Mr».  Kate  Newell,  Chicago,  111.  (IT).    Born  In  Castleton,  VL, 

Nov.  S,  1828.     D1<!d  In  Uuvana,  Cuba.  March  IS,  1884. 
Doggett,  Wm.  E.,  Chicago,  III.  (17).    Bom  Nov.  20,  1820.    Died  In  1878. 
DooUttie,  L.,  Lenozvllle,  C.  E.  (It).    Died  In  1862. 
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Dormnd,  Fred  Jameg,  Chester,  Vt.  (38).    Born  in  Bockingham,  Vt.,  Dec. 

6,  1BS6.     Died  Id  Afken,  8.  C,  April  17,  18»8. 

Dorr,  Bbeneier  Pearaon,  Buffalo,  N.  Y.   (2S).    Born  In  Hartford,  Vt. 

Died  In  Baffalo,  N.  T.,  April  39,  1882. 
Dorsey,  J.  Owen,  Takoma  Park,  D.  C.   (31).  Died  In  Feb.,  1895. 
Dow,  John  Helmoth,  New  Torlc,  N.  Y.  (31).    Died  In  New  York,  Nov.  1, 

1892. 
Dowllne,  John  W.,  New  York,  N.  Y.  (30).    Born  In  New  York,  Aug.  15, 

1837.     Dltd  In  Ooslien,  N.  Y..  Jan.  IS,  J892. 
Dr&per,  Heurj,  New  York,  N.  Y.  (28).     Born  In  New  York,  N.  Y.,  March 

7,  1837.     Died  Nov.  20,  1882. 

Drowne,  Cliarles,  Cuuaau  Pour  Comers,  N.  Y,  (6).     Born  July  6,  1824. 

Ditd  in  1888. 
Doi^aiel,  Jullu;!  Timoleon,  Baltimore,  Md.  (I).    Born  tn  Biililmorc,  Md., 

jDiie  6,  1798.     Died  April  26,  1849. 
Daffleld,  Goorjce,  Detroit,  Mich.  (10).    Born  tn  Strasburg,  Pa.,  July  4, 

1794.     Dii^d  in  Detroit,  Mich..  June  26,  1869. 
Damont,  A.  H.,  Newport,  R.  I.  (14). 
Dan,   Walter   Angus,   Clnclnitatl,  Ohio  (31).    Born  In  London,  Ohio, 

March  1,  1867.  Died  In  Cincinnati,  Nov.  7,  1887. 
Duncan, LuclusC, New  Orleans,  La.  (10).     Born  In  1801.     Died  Aug.  9, 

lefiE. 

Daan,  Boblnson  P.,  Providence,  R.  I.  (14).  Born  In  Newport,  R.  I.,  May 

SI,  1826.    Died  In  Newport,  Aug.  28,  1867. 
Dnry,  Henry  M.,  Nashville,  Tenn.  (33).    Died  April  15, 189L 

Eada,  James  Buchanan,  New  York,  N.  Y.  (27).    Born  May  23, 1820.  Died 

March  8, 1887. 
Easton,  Norman,  Fall  River,  Mass.  (U).    Died  Dec.  21,  1BT2. 
Eaton,  D.  G.,  Brooklyn,  N.  Y.  (19).    Born  In  Portland,  Me.,  March  6, 

1822.    Died  In  Brooklyn,  N.  Y.,  Marcli  18,  1895. 
Baton,  James  H.,  Beloit,  Wis.  (17).     Died  Jan.  5,  1877. 
Elliott,  EzcklelBronrn.WaBhiiigtou.D.C.  (10).     Bornjnly  IC,  1823.    Dli-d 

May  24,  1888. 
ElHberg.  Louiit,  HewYork,  N.  Y.  (23).     Born  In  Iserlohn,  Prussia.  April  2, 

1886.     Died  In  New  York,  N.  Y. ,  Feb.  19,  1885. 
Elwyn,  Alfred  Langdon,  Flilladulphia,  Pa.  (1).    Born  in  Porlsmonth,  N.  II., 

July  9,  1804.     Died  In  Pliliadelpbia,  Pu.,  March  15,  1884. 
Ely,  Charles  Arthur,  Elyrla,  Ohio  (4). 
Emerson,  Qeo.  Burreli,  Boston,  Muss.  (1).  Born  In  Kennebunk,  Me.,  Sept. 

12,  1797.     UUd  Marcli  14,  1881. 
Emmons,  Ebenczer,  Wllllamstown,  Mass.  (1).  Bom  In  Mlddlefleld,  Mass., 

May  16,  1799.     Died  Oct.  1,  1863. 
Eugelmanu,  Qcorge,  St.  Louis,  Mo.  (1).      Born  In  Frankfort-on-thc  Miiln, 

Germany,  Feb.  2,  1809.     Died  Feb.  4,  1881. 
Eugstrom,  A.  B.,  Burlington,  N.  J.  (t). 
Eostla,  Henry  Lawrence,  Cambridge,  Mass.  (2).    Bom  Feb.  I,  1819.    Died 

Jul,  U,  1885. 
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Evaus,  AsbcrB.,  Lockport,  X.  T.  (ID).     Born  in  Hector.  Tf.  T.,  Sept  21, 

1831.    Dted  In  Lo'^kport,  Sept.  2t,  1891. 
Evans.  Edwin,  Streator,  III.  (3U).     Uicil  May  S,  1889. 
Ererett,  Etlivard,  Boston,  Miiss.  (2).  Born  In  Dorchester,  Mass.,  April  11, 

1794.    Died  lu  Uoston,  Masa.,  Jan.  16,  1SG5. 
Ewing,  Thomas,  Lancaster,  Ohio  (o).    Born  In  Ohio  Co.,  Va.,  Dec.  28, 

1789.     Died  Oct.  2G,  1871. 

Farles,  R.  J.,  ffauwatosa,  Wis.  (21).     Died  May  31,  1878. 

Fariuer,  Mo»u.i  G.,  Eliot,  Mc.  (9).     Dk-d  In  Chlcugu,  lU.,  May  26,  1893. 

Farnam,  J.  E.,  GeorKctown,  Ky.  (2G). 

Farquharson,  Itobert  James,  Des  Moines,  Iowa  (24).     Born  July  16,  1824. 

Died  Sept.  e.  1884. 
Felton,  Samuel  Morse,  Philadelphia,  Pa.  (29).    Born  In  Newbury,  Mass., 

July  19.  1809.    Died  In  Philadelphia,  Fa.,  Jan.  24,  1889. 
Ferrel,  Wtlllam,  Kansas  City,  Mo.  (11).    Born  In  Bedford  Co.,  Pa.,  Jan. 

£9,  1817.    Died  near  Kansas  City,  Sept.  18.  1891. 
Ferris.  Isiinc,  New  York.  N.  Y.  (S).  Born  In  New  York,  Oct.  9, 1798.  Died 

Id  BoseUe,  N.  J.,  June  IS,  1873. 
Fenchtwanger,  Lewis,  New  York,  N.  y.  (11).    Bom  In  Fiirth,  Bavaria, 

Jan.  11,  1806.    Died  in  New  York,  N.  Y.,  June  25,  1876. 
Flcklln,  Joseph,  Columbia,  Mo.  (20).    Bom  In  Winchester,  Ey.,  Sept.  9, 

1833.     Died  In  Columbia,  Mo.,  Sept.  6,  1887. 
FUlmore,  Millard,  Bufiilo,  N.  Y.  (7).    Born  In  New  York,  Jan.  7,  1800. 

Died  March  8,  1874. 
Fisher,  Mark,  Trenton,  N.  J.  (10). 
Fitch,  Alexander,  Hartford,  Conn.  (1).    Born  March  26,  1799.    Died  Jan. 

20,  1859. 
Fitch,  O.  H.,  Ashtabula,  Ohio  (7).    Bom  In  1803.    Died  Sept.  17,  1S82. 
Floyd,  Richard  S.,  San  Francisco,  Cal.  (34).    Died  Oct.  17,  1890. 
Foote,  A,   E.,  Philadelphia,  Pa.  (21).    Born  In  Hamilton,  N.  Y.,  Feb.  6, 

1846.     Died  In  Atlanta,  Ga.,  Oct.  10,  1895. 
Foote,  Herbert  Carrington,  Cleveland,  Ohio  (36).    Bom  in  1852.    Died 

In  Cleveland,  Ang.  24,  1888. 
ForbDsh,  B.  B.,  Bnflklo,  N.  Y.  (16). 
Force,  Peter,  Washington,  D.  C.  (4).  Bom  In  New  Jersey,  Nov.  26,  1790. 

Died  Id  Washington,  D.  C,  Jan.  23,  1868. 
Ford,  A.  C,  Nashville,  Tenn.  (26). 
Forshey,  Caleb  Goldsmith,  New  Orleans,  La.  (21).  Born  In  Somerset  Co., 

Fa.,  Joly  18,  1812.    Died  In  Carrollton,  La.,  July  26,  1881. 
Foster,  John  Wells,  Chicago,  111.  (1).  Bom  in  Brimfield,  Mass.,  March  4, 

1816.     Died  In  Chicago,  111.,  June  29,  1873." 
Foncon,  Felix,  Madison,  Wis.  (18). 
Fowle,  Wm.  Bentley,  Boston,  Mass.  (1).  Bom  In  Boston,  Mass.,  Oct.  IT, 

1796.    Died  Feb.  6,  1866. 
Fox,  Charles,  Grosse  lie,  Mich.  (7). 
Fox,  Joseph  CEaston,  Pa.  (31).    Born  in  Adams,  N.  Y.,  Sept.  7,  18S3. 

Died  lu  BastOD,  Fa.,  Dec.  27,  1689. 
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Ftmct.  John  Fries,  PblU.,  Pa.  (1.)  Born  July  8,  1812.  Died  Oct.  12, 1872. 
Freeman,  Spencer  Hedden,  CleveUnd,  Ohio  (29).    Born  Oct.  3,  IBGS. 

Died  Feb.  S.  1886. 
French,  John  WitlUm,  West  Point,  N.  T.  (U)-    Bom  In  Connecticut, 

abont  1810.     Died  In  West  Point,  N.  Y.,  July  8,  18T1. 
FrlBtoe,  E.  T.,  Washlnston,  D.  C.  (+0). 
Frottdnghun,  Frederick,  Milton,  Masa.  (11).    Born  tn  Montreal.  P.  Q., 

April  9,  1825.     Died  In  Milton,  Marcli  19,  1801. 
Voller,  H.  Weld,  Boston,  Mass.  (29).    Died  Aug.  14,  1889. 

Garber,  A.  P.,  Columbia,  Pa.  (29).    Died  Ang.  26,  1881. 

Gardiner,  Frederic,  MIddletown,  Conn.  (23).  Born  in  Gardiner,  Me.,  Oct. 

22,  1S2S.  Died  In  MIddletown,  Conn.,  July  IT.  1889. 
Garrison,  H.  D.,  Chicago,  111.  (SI).  Died  In  Feb.,  1891. 
Gam,  John  E.,  New  York,  N.  Y.  (1).    Born  in  New  York,  Oct.  23,  1819. 

Died  In  Stockbridge,  Mass.,  Aag.  25,  1874. 
Gay,  Martin,  Boston,  Mass.  (1).    Born  in  ISO*,    Died  Jan.  12,  1850. 
Qentb,  Frledrlch  Angnstus.  Pblladolphia,  Pa.  (24).    Born  In  Waechters- 

bach,  Hesse  Cassel,  Hay  IT,  1820.    Died  in  Philadelphia,  Pa.,  Feb.  2, 

I89S. 
Gibbon,  J.  H.,  Charlotte,  N.  C.  (3). 
GUbreth,  Mary  E.,Brookllne,  Mass.  (42).    Bom  May  9,  18M.    Died  Aug. 

8, 1894. 
GUlesple,  WUIIam  Mitchell,  Schenectady,  N.  Y.  (10).    Bom  tn  New  York, 

N.  Y.,  1816.     Died  In  New  York,  Jan.  I,  18G8. 
Gilmore,  Robert,  Baltimore,  Md.  <1). 
Glazier,  W.  W.,  Key  West,  Pla.  (29).    Died  Dec.  II,  1880. 
Goldmork,  J..  New  York,  N.  Y.  (29).    Died  in  April,  1882. 
Gordon,  WlUlam  J..  Cleveland.  Ohio  (29).    Died  Nov.  23, 1802. 
Gonld.  AnguatuB  Addison,  Boston,  Moss.  (11).  Born  April  '.^3,  1805.  Died 

Sept.  IS,  1866. 
Gould,  Benjamin  Apthorp,  Boston,  Mass.  (2).    Bom  in  Lancaster,  Mass., 

Jnne  15,  1787.  Died  Oct.  24,  1859. 
Graham,  James  D.,  Washington,  D.  C.  (O-  Born  In  Virginia,  1799.  Died 

in  Boston,  Mass.,  Dec.  28,  18(16. 
Gray,  Alonzo,  Brooklyn,  N.  Y.  (13).    Born  In  Townsend,  Vt.,  Feb.  21, 

1808.     Died  In  Brooklyn,  N.  Y.,  March  10,  1860. 
Gray,  Asa,  Cambridge,  Mass.  (I).     Born  in  Paris,  N.  Y.,  Nov.  18,   1310. 

Died  in  Cambridge,  Mass..  Jan.  SO.  1888. 
Gray,  James  II.,  SprlogQeld,  Mass.  (6j. 
Green,  Everett  Wllmer,  Madison.  H.  J.  (10).     Born  Oct.  6,  1834.    Died 

In  18G4. 
Greene,  Benjamin  D.,  Boston,  Mass.  (I).    Died  Oct.  14, 1862,  aged  68. 
Greene,  Benjamin  Franklin,  Troy,  N.  Y.  (2).    Bom  In  Lebanon,  N.  II,, 

Oct.  25,  1817. 
Greene,  Samoel,  Woonsocket,  R.  I.  (9).    Died  In  1868. 
Greene,  Thomas  A..,  HUwaokee,  Wis.  (31).    Died  In  Sept.,  1894. 
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Greer,  James,  Dayton,  Ohio  (20).     Died  In  Feb.,  I8T4. 

Ortfflth,  Ezra  H.,  Chicago,  111.  (39).    Dlid  Aag.  18,  1004. 

Griffith,  Robert  EglesQeld,  Phtladeliihla,  Pa.  (1).    Born  In  Philadelphia, 

Pa  ,  Feb.  13,  1798.    Died  June  26.  1854. 
Grlswold,  John  Aagnstus,  Troy,  V.  T.  (IS).    Born  Nov.  11,  1818.    Died 

Oct.  31,  1872. 
Guest,  William  E.,  Ogdensburg.  N.  Y,  (li)- 
Onyot,  Arnoh],  Princeton,  N.J.  (1).  Born  Sept.  6, 1809.  Died  Feb.  8, 188*. 

Hnbel,  Louis,  KortliBeld,  Vt.  (3t). 

HfLcbley,  Charles  WlUtsm,  New  York,  X.  T.  (4).    Born  in  Herkimer  Co., 

N.  Y.,  Irtarch  9,  1809.    Died  lu  Hew  York,  N.  Y.,  January  10.  1861. 
Hadley,  George,  BuHilo,  N.  Y.  (fi).    Born  June,  1813.  Died  Oct.  16, 1877. 
Hagen,  Hermann  A.,  Cambridge,  Mass.  (17).     Born  in  Kouigsberg,  Prus- 
sia, May  itO,  1817.     Died  in  Cambridge,  Nov.  9,  1893. 
Baldeman,  Samuel  Stehman,  Chlckies,  Pa.  (1).  Born  Aug.  12,  1812.  Died 

Sept,  10,  1880. 
Bale,  Enoch,  Boston,  Mass.  (1).    Born  in  Westhampton,  Mass.,  Jan.  10, 

1790.    Died  in  Boston,  Mass.,  Nov.  IS,  1848. 
Hall,  Stanton  L..,  Port  Chester,  N.  Y.  (88).     Born  in  ^ttsfleld,  Mass.,. 

1S43. 
Hamilton,  Jno.  M.,  Coudersport,  Ps.  (39). 
Hampson,  Thomas,  Washington,  D.  C.  (33). 
Hance,  Ebenezer,  Fallslngton  P.  0.,  Pa.  (7).    Died  In  1876. 
Harding,  Myron  H.,  Lawrencebnrg,  Ind.  (30).    DU'd  Sept.,  1885. 
Hare,  Robert,  Philadelphia,  Fa.  (1).     Born  In  Philadelphia,  Pa.,  Jan.  17, 

1781.     Died  in  Philadelphia,  May  15,  1858. 
Harger,  Oscar,  New  Haven,  Conn.  (25) .    Born  In  Oxford,  Conn.,  Jan.  12, 

1843.     Died  in  New  Haven,  Conn..  Nov.  6,  1887. 
Harlan,  Joseph  G.,  Haverford,  Fa.  (8). 
Harlan,  Richard,  Philadelphia.  Pa.  (1).    Born  In  Philadelphia.  Pa.,  Sept. 

19,  1796.    Died  In  New  Orleans,  La.,  Sept.  30,  184S. 

Harris,  Geo.  tt,  Rochester,  N.  Y.  (35).    Born  In  West  Greece,  N.  Y., 

Dec  29, 1843.    Died  in  DanaviUe,  N.  Y.,  Oct.  5, 1893. 
Harris.  Thaddeua  WlUi&m,  Cambridge,  Mass.   (1).    Born  in  Dorchester, 

Haas.,  Nov.  12.  1796.     Died  In  Cambridge,  Mass.,  Jan.  16.  1866. 
Harrison,  A.  H.,  Plymouth,  Mass.  (29). 
Harrison,  Benjamin  Franklin,  Walllngford,  Conn.  (II).    Born  April  19, 

ISU.    Died  April  23,  1886. 
narrlson,  Jos.,  jr.,  Philadelphia,  Ps.  (12).    Born  in  Philadelphia,  Pa., 

Sept.  20,  1810.    Died  In  Philadelphia,  March  27,  1874. 
Hart,  Simeon,  Farrotngton,  Coun.  (1).    Born  Nov.  17,  1795.    Died  AprU 

20,  1853. 

Hartt,  Charles  Frederick,  Ithaca,  N.  Y.  (18).    Born  in  Nova  Scotia,  Aug. 

20, 1S40.    Died  March  18,  1878. 
Hastings,  Charles  W.,  Kansas  CUy,  Mo.  (33).     Died  In  Brooklyn,  N.  Y., 

Oct.  24,  1802. 
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Bavaii,  Joseph,  Chlcftgo,  III.  (IT).  Uoni  In  Dennts,  Ham.,  Jan.  4.  isio. 

Died  May  SS,  1874. 
Hawes.  George  W.,  W:ishtiietoD,  I).  C.  (28).    Born  Dec.  81,  1818.    Died 

Jane  22,  1S82. 
Hayden,  Ferdinand  Vandeveer,  Phlladrlpbia,  Pa.  (W).    Born  la  Weat- 

Qeld,  Mass  ,  Kept.  T,  18:!ii.    Died  Dec.  22,  188T. 
Hayden,  Horace  H.,  linlilraoro.  Md.  (1).    Born  In  Windsor,  Conn.,  Oct. 

18,  1769.     Died  In  UaUlmon-,  Md.,  Jan.  26,  18U. 
Hayes,  George  E.,  BuH^Io,  N.  T.  (15). 
Harward,  James,  Boston,  Mass.  (1).    Born  In  Concord,  Mass.,  Jane  12, 

1786.    Died  In  Boston,  Hase.,  Jnly  27,  1866. 
Hnzen,  WllUam  Babcock,  Washington,  D.  C.  (30).  Born  in  Hartford,  Vt., 

Sept.  !7,  1B30.     DledJon.  IS,  1887. 
Hedrick,  Benjamin  Sherwood,  Washington,  D.  C.  (19).    Born  In  Davidson 

Co.,  N.  C,  Feb.   18,   182T.     Died  in  Washington,  D.  C,  Sept.  2, 

188G. 
Helghway,  A.  E.,  Cincinnati,  Ohio  (29).    Born  Dec.  26,  1B20.    Died  Jan. 

2i,  1888. 
Hempstead,  O.  8.  B.,  Portsmonth,  Ohio  (29).    Born  In  IT9fi.    Died  Jnlj 

9,  1883. 
Hendrlclcs,  J.  E. ,  Des  Moines,  Iowa  (29).    Died  Jane  8,  1698,  aged  79. 
Henry,  Joseph,  Washington,  D.  C.  (1).    Bom  in  Albany,  N.  Y.,  Deo.  17, 

1797.     Died  May  13,  1878. 
Hlclioi,  S.  V.  R.,  Chicago,  111.  (17).    Died  In  1672. 
Hicks.  WlUUm  C,  New  York,  N.  Y.  (84).     Died  In  1886. 
Hilgard,  Julius  Erasmus,  Washington,  D.  C.  (i).     Born  in  ZweibrQcken, 

BBTarla,  Jan.  7,  1826.     Died  in  Washington,  D.  C,  May  8,  1691. 
Hilgard,  Theodore  Charles,  St.  Louis,  Mo.  (17).    Born  In  ZweibrQcken, 

Bavaria.  Feb.  28,  1828.     Died  March  S,  1875. 
Hill,  Walter  N.,  Chester,  Pa.  (29).    Bom  Apr.  IG,  1846.    Died  Uar.  29, 

1884. 
HIncks,  William,  Toronto,  C.  W.  (11).    Born  in  1801.    Died  Jaly,  1871. 
Hitchcock.  Edward,  Amherst,  Mass.  (1).    Bom  In  Deerfleld,  Mass.,  May 

24,  1798.    Died  Feb.  27,  1864. 
Hoadley,  John  Chlpman,  Boston,  Mass.  (29).    Born  Dec.  10,  1818.    Died 

Oct.  21,  1886. 
Hobbs,  A.  C,  Bridgeport,  Conn.  (28).     Dledtn  Not.,  1691. 
Hockley.  Thomas,  Phllailelphla,  Pa.  (33).     l>led  March  12,  1892. 
Hodgson,  William  Ballantyuc,  Savannah,  Go.  (10).     Born  In  Edinburgh, 

Scotland,  in  1815. 
Hogsett,  John  J.,  Danville,  Ky.  (39).     Died  Jon.  18,  1881. 
Holbrook,  John  GdwardH,  Charleston,  S.  C.  (1).   B»ru  In  Beaufort,  B.  C, 

Dec.  SO,  1796.    Died  in  Norfolk,  Mass.,  Sept.  8,  1671. 
Holman,  Mrs.  S.  W.,  Boston,  Mass.  (29).     Died  May  S,  1686. 
Holmes,  Edward  J.,  Boston,  Moss.  (29).     Died  In  July,  1684. 
Holmes,  Oliver  Wendell,  Boston,  Mass.  (29).    Bora  in  Cambridge,  Mass., 

Ang.  29,  1809.    Died  lu  Boston,  Oct.  7,  1694. 
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Homes,  Henry  A  ,  Albany,  N.T.  (II).    Born  In  Boston,  Mass.,  March  10, 

1812.    Died  In  Albany,  N.  T.,  Not.  3, 188T. 
HopkliiB,  Albert,  WlUlamatown,  Haas.  (19).    Born  Jul;  14,  1807.    Died 

May  25,  lara. 

Hopkins,  Jamea  Q.,  Ogdenabnirg,  N.  T.  (10).    Died  lo  1880. 

Hopkins,  T.  0.,  Williams  villa,  N.  T.  (10).    Died  In  1868. 

Hopkins,  Wm.,  Lima,  N.  T.  (6).     Died  in  March,  1867. 

Hoppock,  Albert  Eugene,  Hastings-on-Hudson,  N.  Y.  (29). 

Horxford,  Eben  Norton,  Cambridge,  Mass.  (1).    Born  in  Moscow,  N.  T., 

July  27,  1618.    Died  in  Cambridge,  Ma<ia.,  Jan.  1,  189S. 
Horton,  C.  V.  It.,  Cbaumont,  N.  Y.  (10).     Died  in  1862. 
Horton,  Samuel  Dana,  Pomeroy,  Ohio  (37).    Died  in  Feb.,  1895. 
Horton.  William,  CruigviUe.  N.  Y.  (1). 
Uosford,  Ben].  F.,  Haverhill,  Mass.  (13).     Died  In  1864, 
Hongh,  Frunklio  Beujaniln.  Lotvville,  N.  Y.    (i).     Born  In  Martlnsbargh, 

N.  Y.,  July  20,  isn.    Died  June  11,  1886. 
Houghton,  Douglas,  Detroit,  Mich.  (1).    Born  In  Troy,  N.  Y.,  Sept.  21, 

1809.     Died  Oct.  13,  1845. 
Hovey,  Bdmnnd  0  ,  Crawfordavillc,  Ind.  (20).    Born  Joly  16,  1801.  Died 

March  10,  1877. 
Howland,  Edward  Perry,  Washington,  D.  0.  (89).    Born  in  Ledyard, 

N.  Y.,  July  20.  1835.    Died  in  Harrlsbnrg,  Pa.,  Sept.  12,  1888. 
Howland,  Theodore,  Buffalo,  N.  Y.  {16). 
Hoy,  Phllo  Roraayne,  Kaclne,  WIh,  (17),     Born  in  Richland,  Ohio,  Nov.  S, 

1816.     Died  In  Kadne,  Wis.,  Dec.  8,  1892. 
Hubbert,  James,  Richmond,  Province  of  Quebec  (16).     Died  in  1888. 
Hnnt,  Edward  Blssell,  Washington,  D.  C.  (2).     Bom  In  Livingston  Co., 

N.  Y.,  June  15.  1823.     Died  lo  Brooklyn,  N,  Y.,  Oct.  2.  1863. 
Hant,  Freeman,  New  York.  N.  Y.  (11).    Born  in  Qulncy,  Mass.,  March 

21,  1804.     Died  in  Brooklyn,  N.  Y.,  March  2,  1858. 
Hunt,  George.  Providence,  K.  I.  (9).     Born   In  Sadbuiy,  Mass.,  Jan.  3, 

1811.    Died  In  Providence,  B.  I.,  Feb.  21,  1895. 
llnot,  Thomas  Sterry,  New  York,  N.  Y.  (1).    Born  in  Norwich,  Cono., 

Sept.  5,  1828.    Died  in  New  York,  N,  Y.,  Feb.  13,  1892. 
Hnsted,  Nathaniel  C,  Tarry  tow  n-on- Hudson,  N.  Y.  (36).    Died  Nov.  19, 

1891. 
Hyatt,  Theodore,  Chester,  Pa.  (30^. 
Ives,  Moses  B.,  Providence,  R.  1.  (9).    Died  In  1867. 
Ives.  Thomas  P.,  Providence,  It.  1.  (10). 

Jackson,  Charles  Thomas,  Boston,  Mass.  (1).    Born  in  Plymonth,  Mass., 

June  21,  1805.    Died  Aug.  28, 1880. 
Jackson.  Josiah,  State  College,  Pa.  (35).    Died  Oct.  10.  1893. 
James,  Thomas  Potts,  Cambridge,  Mass.  (22).    Born  Sept.  1,  1803.  Died 

Feb.  22,  1883. 
JeSties,  John  Am^ry,  lloston,  Mass.  (38).  Boru  In  Milton,  Mass.,  Sept. 

2,  1859.    Died  In  Boston,  Mass.,  March  26,  1802. 
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Jenks,  Joba  Whipple  Potter,  MIddleborough.  Mass.  (3).    Born  in  West 

BoylstOD,  Mtt93.,Marl.  IS19-  Died  In  Providence.  K.  I.,  Sept.  20,  1894. 
JohDSoa,  Uosmer  A.,  Clilc&go,  III.  (IT).  Died  Id  Chicago,  Feb.  2G,  18U1. 
Johnson,  Walter  Ito^^cri,  Wsahlngtoii,  U.  0.  (I).    Born  In  I^eomlastcr, 

Mass.,  Jane  21,  171P4.     Died  April  26,  1852. 
Johnson,  William  Schdjler,  Washington,  U.  C.  (31).   Itorn  Sept.  SO,  186!>. 

Died  Oct.  6,  1883, 
Jones,  Catesby  A.  R.,  Wa3hIii|:;toD,  D.  C.  (8). 
Jones,  Henry  A.,  Portland,  Me.  (29).    Died  Sept.  3,  1883. 
Jones,  Jamea  n.,  Boston,  Mass.  (28). 
Jones,  WiUlnm  S.,  Cleveland,  Ohio  (37). 
Joy,  Chirles  Arad,  Stockbrldge,  Mobs.  (8).    Born  In  LndlowvlUe,  H.  Y., 

Oct.  8,  1823.    Died  in  Stockbrldge.  Mass.,  Ma;  29,  1891. 
Judd,  Orange,  New  Haven,  Conn.  (4).    Born  near  Niagara  Falls,  K.  V., 

July  26,  1822.    Died  In  Evauston,  III.,  Dec.  27,  1892. 

Kedzle,  W.  K.,  Oberlln,  Ohio  (25).    Born  In  Kalamazoo,  Mich.,  Jnly  E, 

1831.    Died  Id  Lansing,  Mich.,  Apr.  10,  1880. 
Keely. George  W.,  Watervllle,  Me.  (1).     Died  in  ISTS. 
Keep,  N.  C,  Boston,  Mass.    (13).    Died  in  March,  16TG. 
Kellogg,  James  U.,  Rochester,  N.  Y.  (29).    D.ied  Dec.  6,  1891. 
Kendall,  II.  D.,  Grand  Baplds,  Mich.  (36).    Died  In  Gnarymas,  Mexico, 

Jan.  28,  1891. 
Kennicott,  Robert,  West  NorthQeld,  III.  (12).    Bom  Not.  18, 1836.    Died 

Kerr,  Washington  Caruthers,  Raleigh,  N.  C.  (10).     Born  May  24,  1827. 

Died  Aug.  9,  1885. 
Kidder,  Henry  Furkltt,  Boston,  Mass.  (29).    Born  Jan.  8,  1823.    Died 

Jan.  28,  1886. 
King,  MarjB.  Allen.  Bocliester,  S.  Y.  (15).      Born  In  Woodstock,  Vt., 

Jan.  26,  1799.    Died  in  Rochester,  April  3,  1893. 
King,  Mitchell,  Charleston,  S.  C.  (3).     Born  Id  Scotland,  Jnne  8,  1783. 

Died  Nor.  13,  1862. 
Klrkpatrlck.  James  A.,  Philadelphia,  Pa.  (7).    Died  Jnoe  3,  1886. 
Kickwood,  Daniel,  Riverside,  Cal.  (7).    Died  In  June,  18U5. 
Kile,  Thomas,  Cincinnati,  Ohio  (S).     Died  Feb.  6,  1884. 
KUppart,  John  H.,  Columbus,  Ohio  (IT).     Died  October,  1878. 
Knickerbocker,  Charles,  Chicago,  111.  (17).    Died  In  1873. 
Knight,J.B.,  Philadelphia.  Pa.  (21).     Died  March  10,  1879. 

Laccy,  0.  M.,  CrawtordsviUe.  lud.  (39).    Dkd  Jan.  9,  1891. 

Lacklan,  R.,  Cincinnati,  Ohio  (11). 

Lamb,  Mrs.  Martiia  J.,  New  York,  N.  Y.  (29).  Bora  In  PlalnBeld,  Mass., 

Aog.  13,  1829.    Died  in  New  York,  Jan.  2,  1893. 
LamtMra,  Robert  H.,  New  York,  N.  Y.  (28).    Born  tn  Pa.  in  1836.    Died 

tn  New  York,  Jan.  14,  1895. 
Lapbam,  Increase  Allen,  Milwaukee,  Wis.  (3).    Born  in  Palmyra,  N.  Y., 

March  7,  IStl.    Died  In  Oconomowoc,  Wis.,  Sept.  14, 1876. 
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Lukln,  Ethan  PeniUetoD,  Alfred  Centre,  S.  Y.  (S3).  Born  Sept.  !0,  1629. 

Died  Aug.  38, 1887. 
LaBoctie,  Yttui,  Phlladelptaiti,  Fa.  (12j.    Bon  In  Philadelphia,  Pa.,  1T9E. 

Died  in  PhlUdelpfala,  Dec.,  1872. 
LuBel,  Edward,  WiUlamstown,  Mass.  (1).    Born  Jan.  21,  1809.  Died  Jan. 

81.  1852. 
Lawford,  ITrederick,  Montreal,  Canada  (11).    Died  In  1866. 
Lawrence.  Edward,  Cbarlestown,  Mass.  (IS).    Bom  Jnne,  1810.    Died 

Oct.  17, 188B. 
Lea,  Isaac,  Philadelphia,  Pa.  (1).    Born  In  Wilmington,  Del.,  March  4, 

1792.    Died  Dec.  S,  1886. 
LeConte,  Jolm  Lawrence,  Fhiladelphla,  Pa.  (1).     Born  in  Kew  York, 

May  18,  182S.     Died  Nov.  IG,  1883. 
Lederer,  Itaron  von,  Washington,  D.  C.  (1). 
Leo,  WlUUm,  Wsshlngton,  D.  C.  C29).     Died  March  2.  1893. 
Leid;,  Joseph,  Philadelphia,  Pa.  (7) .    Born  in  Philadelphia,  Sept,  9,  1823. 

Died  in  Fbllade1|)hta,  April  80,  1891. 
Leonard,  llcnsselaer,  Mancta  Chunk,  Pa.   (33).     Bom  in  Hancock,  N.  Y., 

April  12,  1821.     Died  in  Manch  Chunk,  Pa.,  Oct.  2G,  188$. 
Lewis,  Ellas,  jr.,  Brooklyn,  N.  Y.  (28).    Died  Feb.  3,  1894. 
Lewis,  Henry  Carrill.  Philadelphia,  Pa.  (23).    Born  in  Philadelphia,  Pa., 

Not.  16, 1863.    Died  In  Manchester,  England.  July  21,  1888. 
Llbbey,  Joseph,  Georgetown,  D.  C.  (SI).     Died  July  20,  1886. 
Lleber,  Oscar  Montgomery,  Columbia,  S.  C.  (S).    Bom  Sept.  8,  1830. 

Died  Jnne  27,  1862. 
Lleblg,  O.  A,  Baltimore,  Md.  (30).     Died  In  Dec.,  1898. 
Lilly,  WlUiam,  Manch  Chunk,  Pa.  (28).     Born  In  Pcnn  Yan,  N,  Y.,  June 

8,  1821.     Died  In  Mauch  Chunk,  Pa.,  Dec.  1,  18S3. 
Llncklaen,  Ledyard,  Cazenovla,  N.  Y.  (1).    Born  in  CazenoTla,  N.  Y  , 

Oct.  17,  1820.     Died  April  25,  1B61. 

LInaley.  James  Hoivey,  Stafford,  Conn.  (1).  Born  la  Northford,  Conn., 
May  6, 1787.    Died  In  Stratford,  Conn.,  Dec  26,  18*3, 

Lockwood,  Moses  B.,  Prorldence,  B.  I.  (9).    Died  In  1872. 

Lockwood,  Samael,  Freehold,  N.  J.  (18).  Bom  in  MansQeld,  England, 
Jan.  20,  1819.    Died  Jan.  9,  1891,  aged  76. 

Logan,  William  Edmond,  Montreal.  Canada  (1).  Born  in  Montreal,  Can- 
ada, April  28,  1798.    Died  in  Wales,  Jane  22,  1875. 

Loiseau,  Emlle  F.,  Brussels,  Belgium  (33).    Died  April  80, 1886. 

Loomis,  Ellas,  N«w  Haven,  Conn.  (1).  Born  in  WiiUngton,  Conn.,  Aug. 
7,  1811.    Died  In  New  Haven,  Conn.,  Aag.  15,  1889. 

Loosey,  Charles  F.,  New  York.  N.  Y.  (12). 

Lothrop,  Joshua  R,.  Buffalo,  N.Y.  (16). 

Lorerlng,  Joseph,  Cambridge,  Moss.  (2).  Bom  In  Charlcstown,  Mass., 
Dec.  25.  1818.     Died  In  Cambridge,  Mass.,  Jan.  18,  1892. 

Lowrle,  J.  B.,  Worriorsmark,  Pa.  (29).    Died  Dec.  10,  188B. 

Lucas,  Mrs.  John,  Philadelphia,  Pa.  (33).     Dlod  May  8,  1893. 

Lull,  Edward  Phelps,  Washl'igton,  D.  C.  (28).  Born  Feb.  20,  1S36.  Died 
March  6,  1887. 
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Ljf  ord,  Hoeea,  Springfield,  Mass.  (29).    Bom  In  Mt.  Teroon,  He.,  Jan. 

81, 1816.    Died  Id  rortlftud,  He.,  Aag.4,  1887. 
Lyman,  Chester  Smltb,  New  HsveD,  Conn.  (4).    Botd  Id  Hancbester, 

Conn.,  Jan.  13,  1SI4.    Died  In  New  Haven,  Conn.,  In  1SS9. 
LfOD,  Sidney  3,,  JelTerBonvllle,  Ind.  (20).    Born  Aug.  4, 1808.   Died  Jane 

24,  1372. 

M'Conlhe,  Isaac,  Troy,  N.  Y.  (6).    Born  In  Herrlmac,  M.  H.,  Ang.  22, 

1787.     Died  In  Troy,  N.  Y.,  Not.  1,  1867. 
HcCorkle,  Spencer  C,  Waatington,  D.  C.  (33). 
McCutcben,  A.  R.,  Atlanta,  Ga.  (25).     Died  Nov.  £],  1S87. 
HcElratb,  Tbomsa,  New  York,  N.  Y.  (36).    Born  In  WlUlamBport,  Pa., 

May  1,  1807.    Died  In  New  York,  N.  Y.,  June  6,  1888. 
HcFadden,  Thomas,  Westervtile,  Ohio  (30).    Born  Nov.  &,  1825.    Died 

Nov.  9,  1883. 
UoFarland,  Walter,  New  York,  N.  Y.  (36).    Died  July  22,  1888. 
HacGregor,  Donald,  Houston,  Texas  (S8).    Died  In  Oct.,  1887. 
McLochlan,  J.  S.,  Montreal,  Con.  (31). 
McMahon,  Uatbew,  Albany,  N.  Y.  (II). 
McNanghton.  James,  Albany,  N.  Y.  (4).    Born  in  Kenmore,  Scotland, 

Dec.  10,  1796.     Died  in  ParlSj  France,  Jane  11,  1874. 
McNaaghton,  Peter,  Albany,  N.  Y.  (10).     Bom  In  Kenmor«,  Scotland, 

Dec  6.  1800.    Died  In  Albany.  N.  Y.,  Dec.  19,  187S. 
UcNlel,  John  A.,  Blngbamton,  N.  Y.  (36).   Died  In  Binghamton,  Dec.  SO, 

1891,  aged  76. 
Moack,  Q.  A.,  Cambridge,  Mass.  (18).    Died  In  Ang.,  1878. 
Macfarlane,  James,  Towanda,  Pa.  (29).    Died  In  1386. 
Uackintosh,  James  B.,  New  York,  N.  Y.  (27).    Died  in  1891. 
Hallbt,  Wm.  Ross,  Wilkes  Barre,  Pa.  (33).    Died  In  Jnne,  1890. 
Hahan,  Dennis  Hart,  West  Point,  N.  Y.  (9).    Born  In  New  York,  N.  Y., 

April  2,  1802.     Died  In  New  York,  Sept.  16.  1871. 
Mailer;,  Oarrick,  Washington,  D.  C.  (2(i).    Born  In  Wilkes  Barre,  Pa., 

1831,     Died  In  Washington,  D.  C,  Oct.  24,  1891. 
Hallory,  Maltland  L.,  Itochestcr,  N.  Y.  (39).    Died  April  28, 1894. 
March,  Alden,  Albany,  N.  Y.  (4).    Born  In  Sntton,  Mass.,  Sept.  20,  1796. 

Died  Id  Albany,  N.  Y.,  Jone  17,  1869. 
Harler,  George  L.,  Hontreal,  Can.  (31). 
Harsh,  Dexter,  OreenDeld,  Haas.  (1).  Born  In  Montague,  Haas.,  Aug.  22, 

1806.    Died  In  Greenfield,  Mass.,  April  2,  1853. 
Uarah,  James  F.,  Roxbury,  Mass.  (10). 
HartlD,  Benjamin  Nichols.  New  York.  N.  Y.  (23).    Bom  In  Monnt  Holly, 

N.  J.,  Oct.  20,  1816.     Died  In  New  York,  N.  Y.,  Dec.  26,  1883. 
Uarttndale,  Isaac  C,  CHmden,  N.  J.  (26).     Died  Jan.  S,  1393. 
Mather,  William  Williams,  Colanibas,  Ohio  (1).  Born  In  Brooklyn,  Conn., 

May  24,  1804.  Died  In  Colnmbn-,  Ohio,  Feb.  27,  18S9. 
Uande,  JotinB.,  St.  Louis,  Mo.  (27).  Died  In  April,  1879. 
HauplD,  8.,  CharlottesTlUe,  Ta.  (10). 
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ISAf,  Abigail  WUllams,  Boston,  Mus.  (29).    Born  in  Boston,  April  !t, 

1S29.    Died  Id  BoatoD,  Nut.  80,  ISSS. 
Meade,  George  Gordon,   Philadelphia,  Pa.    (15).    Bora  Dec.  SO,  1816. 

Died  Nov.  6,  1872. 
Meek,  Fielding  Bradford,  Washington,  D.  C.  (6).    Born  Dec.  10,  1SI7. 

Died  Dec.  SI,  1876. 
Mclgs,  James  Altkea,  Philadelphia,  Pa.  (12).    Bom  Julj  80,  1829.    Died 

Nov.  9,  1879. 
Metcair,  Caleb  B.,  Worcester,  Mass.  (20).    Died  Jul]'  31,  I89I. 
Hills,  Andrew  G.,  Galrcstou,  Texaa  (33).     Died  Feb.  2,  1894. 
MlnlBe,  Wm.,  Baltimore,  Md.  (12).  Bora  Ang.  II,  1305.  Died  Oct.  24, 1880. 
Hltchel,  Onnabj  MacKnight,  Cincinnati,  Ohio  (3).    Born  in  Union  Co., 

Ky.,  July  28,  1810.     Died  in  Beaufort,  S.  C,  Oct.  30,  1862. 
Hltehell,  Miss  Haila,  Lynn,  Mass.  (4).  Born  InNantuchet,  Mass.,  Ang.  I, 

1818.    Died  In  Lynn.  1869. 
Mitchell,  William,  roughkeepsle,  N.  Y.  (2).    Born  in  Nantucket,  Mass., 

Dec.  20,  1791.     Died  In  Ponghkeepsle,  N.  T.,  April  19,  1868. 
Hltchelt,  Wm.  H.,  Florence.  Ala.  (17).  ' 

Hitivier,  M.  M.,  Holyoke,  Mass.  (40).    Died  In  July,  1892. 
Monroe,  Nathan,  Bradford,  Mass.  (6).  Born  in  Minot,  Me.,  May  16, 1804. 

Died  In  Bradford,  Mass.,  July  8,  1866. 
Monroe,  WilUam,  Concord,  Maas.  (18).    Died  April  27,  1677. 
Monsellse,  Glulio,  Milan,  Italy  (40).     Died  Dec.  IS,  1894. 
Moore,  E.  C,  New  York,  N.  Y.  (30). 
Morgan,  Lewis  Henry,  Rochester,  N.  Y.  (10).    Born  near  Aurora,  N.  Y., 

NOY.  21,  1818.     Died  Dec.  17,  1881. 
Morgan,  Mrs.  Mary  E.,  Rochester,  N.  Y.  (31).     Died  in  1884. 
Morlson.H.  H.,  Baltimore,  Md.  (17).     Bom  in  1816.     Died  Not.  14,  1890. 
Morong,  Thomas,  New  York,  N.  Y.  (35).     Died  in  1894. 
Morris,  John  B.,  Nashville,  Tenn.  (26). 
Morris,  Wiswr,  Philadelphia,  Pa.  (83).    Died  March  23,  1891. 
Morton,  Samnel  George,  Pbiladelphta,  Fa.  (I).  Bora  In  Philadelphia,  Pa., 

Jan.  26.  1799.    Died  la  Philadelphia,  May  16,  1861. 
Mott,  Alexander  B.,  New  York.  H.  Y.  (36).    Died  Aug.  12,  1889. 
Mudge,  Benjamin  Franklin,  Manhnttati,  Kansas  (25).  Born  In  Orrlngton, 

Me.,  Aug.  11,  1817.    DiedNov.  21,  1879. 
Mnlr,  WilUam,  Montreal,  Can.  (31).    Died  July,  1885. 
Mnaaey,  William  Heberdom,  Cincinnati,  Ohio  (30).    Born  Sept.  30,  1818. 

Died  Ang.  1,  1882. 

Nagel,  Herman,  St.  Louis,  Mo.  (30).    Bom  In  Trltzwalk,  Germany,  May 

28,  1820.    Died  In  St.  Louis,  Mo.,  Feb.  18,  1889. 
Nason,  Henry  Bradford,  Troy,  N.  Y.  (13).    Bora  in  Foxboro.  Jnne  22, 

1831.     Died  Jan.,  1896. 
Nettloton,  Charles,  New  York,  N.  Y.  (30).    Bom  in  Washington,  Conn., 

Oct.  2, 1819.    Died  In  New  York,  N.  Y.,  May  6, 1892. 
Hewberry,  J.  S.,  New  York,  N.  Y.  (6).    Died  Dec,  1892. 
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Nenland,  John,  Saratoga  Springs,  N.  T.  (28).    Died  Jan.  18,  1880, 

Newton,  E.  H..  Cambridge,  K.  Y.  (1). 

Newton,  Jobn,  Pensacola,  Fla.  (7).    Born  near  Pittsburgh,  Pa.,  April  22 , 

1814.    Died  tn  Pensacola,  Not.  26,  1893. 
Nichols,  Charles  A.,  Providence,  R.  I.  (IT).    Born  Jan.  4,  1S26.    Died 

Oct.  aO,  1877. 
Nichols,  William  Ripley,  Boston,  Mass.  (IB).    Born  April  30,  IS4T.    Died 

July  14.  1886. 
Nicholson,  Thomas,  New  Orleans,   La-  (21). 
Nicollet,  Jean  Nicholas,  Washington,  D.  C.  (1).    Born  in  Savoy,  France, 

July  24,  1786.  Died  In  Washington,  D.  C.  Sept.  U,  1843. 
Northrop,  John  I.,  New  York,  N.  Y.  (8G).  Died  Jnne  26,  1891. 
Norton,  John  Htkln,  New  Haven,  Conn.  (1).    Bom  July  19,  1822.    l>led 

Sept.,  6,  136S. 
Norton,  Lewis  Mills.  Boston,  Mass.     (29).     Bom  In  Athol,  Mass,  Dec. 

26, 1S65.    Died  In  Anbnrndale,  Mass.,  April  26,  1893. 
Norton,  William  Angnstns.  New  Haven,  Conn.  (G).   BorD  In  East  Bloom- 

fleld,  N.  Y.,  Oct.  26,  1810.     Died  Sept.  21,  1893. 
Noyes,  James  Oscar,  New  Orleans,  La.  (21).     IJorn  In  Niles,  N.Y.,  Jniie 

14,  1829.     Died  In  New  Orleans,  La.,  Sept.  II,  1872. 
Nutt,  Cyins,  Bloomington,  Ind.  (20).    Born  InTrambullCo.,  Ohio,  Sept. 

4,  1814.    Died  In  Bloomlngton,  Ang.  23,  1876. 

Oakes,  William,  Ipswich,  Mass.  (1).    Born  July  I,  1799.  Died  July  31, 

1848. 
Ogden,  Robert  W.,  New  Orleans,  La.  (21).     Died  March  24,  1878. 
Ogdeu,  William  Bntler,  High  Bridge,  N.  Y.  (17).    Bora  In  New  York, 

N.  Y.,  1806.    Died  In  New  York,  Ang.  3,  1877. 
Oliver,  James  Edward,  Ithuca,  N.  Y.  (7).    Bom  In  Portland.  Me.,  July 

27,  1829.    Died  In  Ithaca,  N.  Y.,  March  27,  1896. 
Oliver,  Miss  Mary  E.,  Ithaca,  N.  Y.  (2(i). 
Olmsted,  Alexander  Fisher,  New  Haven,  Conn.  (4).    Born  Dec.  20  1822. 

Died  May  6,  1853. 
Olmsted,  Denlson,  New  Haveo,  Conn.  (1).   BonilnEast  Hartford,  Conn.. 

Jnne  18,  1791.  Died  In  New  Haven,  Conn  ,  May  18,  1859. 
Olmsted,  Denlson,  ]r..  New  Haven,  Conn.  (1).    Bora  Feb.  IG,  1824.    Died 

Ang.  15,  1846. 
Orton,  James,  PonghkeepHle.  N.  Y.  (18).     Bom  In  Seneca  Falls,  N.  Y., 

April  21,  1830.    Died  In  Pern,  S.  A.,  Sept.  !4,  1877. 
Oshnn,  Isaac  J.,  Salem,  Mass.  (29). 
Otis,  George  Alexander,  Washington,  D.  C.  (10).  Bom  In  Boston,  Mass., 

Nov.  12,  18S0.    Died  Feb.  29.  1681. 
Owen,  Richard,  New  llarmooj,  Ind.  (.30).   Born  In  Scotland,  Jan.  6,  1810. 

Died  In  New  Harmony,  March  24,  1890. 

Packer,  Harry  E.,  Manch  Chunk,  Pa.  (30).     Died  Feb.  I,  1884. 
Pinter,  Jacob,  Lima,  Pa.  (28).    Died  Id  18T6. 
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Pftlnter,  HIaah&U,  Ltou,  Fk.   (T). 

Parker,  Wilbur  F.,  Weat  Merlden,  Conn.  (3S).     Died  in  ISTS. 

ParkiiMn,  Samuel,  Boston,  Haas.  (1).    Born  In  ISIS.  Died  Dec.  16, 1SG4. 

Parry,  CharleB  C,  Davenport,  Iowa  (6).  Dom  In  Admlngton,  Worcester- 

ahlre,  Eng.,  Aog.  38,  1823.     Died  In  Davenport,  Iowa,  Feb.  20,  1890. 
Paraona,  Henry  Betta,  New  York,  N.  T.  (80).    Botn  Nov.  20,  1855.  Died 

Aug.  21,  1885. 
Fayn,  Charles  H.,  Saratoga  Springa,  N.  Y.  (2S).    Born  Ha;  16,  ISU. 

Died  Dec.  20,  1881. 
Pearaon,  H.  G.,  New  York,  N.  T.  (80). 
Feaae,  F.  S.,  Baflklo,  N.  Y.  (36).    Died  Not.  6,  1890. 
Fease,  BnfoB  D..  Philadelphia,  Pa.  (38).    Died  in  1890. 
Pedrlck,  Hra.  William  E.,  Lawrence,  Haas.  (33).     Bom  Feb.  7,  183!. 

Died  in  Lawrence,  Jan.  21,  1B94. 
Pelfer,  George  P.,  Pewaukee,  Wla.  (32).     Died  In  Sept.,  1894. 
Felrce,  Benjamin  Oagood,  Beverly,  Maaa.  (18).    Bom  In  Beverly,  Sept. 

E6, 1812.    Died  In  Beverly,  Nov.  12,  ISiJS. 
Petrce,  Benjamin,  Cambridge,  Mass.  (1).    Bora  In  Salem,  Masa.,  April  1, 

1809.    Died  In  Cambridge,  Haaa.,  Oct.  0,  1880. 
Perch,  Bernard,  Frankford,  Pa.  (36).    Bom  In  1860.    Died  In  1887. 
Perkine,  George  Boberts.  Utlca,  N.  Y.  (1).    Born  In  Otsego  Co.,  N.  Y.. 

May  3,  1812.    Died  In  New  Hartford,  N.  Y.,  Ang.  28, 187C. 
Perkins,  Henry  C,  Newburyport,  Haas.  (18).    Born  Nov.  13,  1804.   Died 

Feb.  2,  1873. 
Ferry,  John  B.,  Cambridge,  Mass.  (16).    Born  In  1820.  Died  Oct-  8,  1872. 
Perry,  Hatthew  Calbndth,  New  York,  N.  Y.  (10).    Bora  in  South  Klnga- 

ton,  R.  I.,  1796.    Died  in  New  York,  March  4, 1838. 
Peter,  Robert,  Lexington,  Ky.   (29).     Born  in  Cornwall,  Eng.,  Jan.  21, 

IS06.    Died  near  Lexington,  Ky.,  April  26,  1894. 
Phelps,  Mrs.  Almlra  Hart  Lincoln,  Baltimore,  Md.  (18).    Born  Id  Berlin, 

Conn.,  July  15,  1798.     Died  In  BerUa,  Jnly  15,  1884. 
Fhllbriek,  Edw.  S.,  Brookltne,  Mass.  (S9).    Bom  In  Boston,  Maaa.,  Nov. 

SO,  1827.     Died  In  Brookllne,  Mass.,  Feb.  13,  1889. 
PblllipB,  Henry,  jr.,  Philadelphia,  Fa.  (32).     Born  In  Philadelphia,  Pa., 

Sept.  e.  1838.    Died  in  Philadelphia,  Pa.,  June  6,  1896. 
PhilUpa,  John  C,  Boaton,  Mass.  (29).    Born  In  1839.    Died  Mar.  1, 1885. 
Plggot,  A.  Snowden,  Baltimore,  Md.  (10). 

Piling,  James  CoDStantlne,  Waahlngton,  D.  C.  (28).    Bom  In  Washing- 
ton, Nov.  16,  1846.     Died  In  Washington,  July  86,  1895. 
Pirn,  BedfordClappertonTrevelyan.London,  Eng.  (33).  Born  In  England, 

June  12.  1826.     Died  Oct.,  1886. 
Piatt,  W.  Q.,  Philadelphia,  Pa.  (32).    Died  Nov..  1385. 
Plumb,  Ovid,  Salisbury,  Conn.  (9). 
Pope,  Charles  Alexander,  St.  Louis,  Ho.  (12).    Bom  in  HnntsviUe,  Ala., 

March  16,  1818.    Died  in  Farla,  Ho.,  Jnly  6,  1870. 
Porter,  John  Addison,  New  Haven,  Conn.  (14).    Born  In  CatsklU,  H.  Y.. 

llarch  IS,  1822.    Died  in  New  Haven,  Conn.,  Ang.  25,  1866. 
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PoUer,  Stephen  H.,  Htunllton,  Ohio  (SO).  Bora  Nor.  10,  ISlit.  Died 
Dec.  9,  ises. 

Fonrtftias,  Louis  FtbdjoU  de,  Cambridge,  Hua.  (1).  Bora  March  4,  I82i. 
Dted  Jalj  19,   1880. 

Prnyn,  John  Van  Schaick  Lansing,  Albany,  N.  T.  (1).  Bom  In  Albany, 
N.  T.,  June  28,  1811.    Died  In  Clifton  Springa,  N.  T..  Nov.  31,  18T7. 

Pngii.;Evan,CentreCo,,Pa.tU).  BoraFeb.  29, 1823    DledAprllSS,  186*. 

PnlBifer,  Sidney,  FMladelpttla,  Pa.  (21).     Died  MarchISi,  1884. 

Pntnam,  Mrs.  Frederic  Ward,  Cambridge,  Maes.  (19).  Jtorn  in  Charles- 
town,  Mass.,  Dec.  29,  1838.    Dledln  Cambridge,  Mass.,  March  10, 18T9. 

Pntnam,  J.  Unncaa,  DaveDport,  Iowa  (27).  Bora  Oct.  IS,  185S.  Died 
Dec.  10, 1801. 

Qnincy,  Edmnnd,  Boston,  Mass.  (U).    Died  Jan.  6,  1894. 

Kauch,  John  H.,  SprtngBeld,  111.  (11).     Died  In  Lebanon,  Pa.,  1S94. 

Read.  Ezra,  Terre  Haute,  Ind.  (20).    Died  In  ISTT. 

BedHeld,  John  H.,  Philadelphia,  Pa.  (1).     Bora  In  Middtelown,  Coon., 

July  10,  ISIS.    Died  in  Pbliadelphla,  Fa.,  Feb.  2T,  189G. 
Redfleld,  William C,  Kew  York,  N,  Y.  (i).  Born  near Hiddletown,  Coon., 

March  26,  1789.     Died  Feb.  12,  18S7. 
Besor,  Jacob,  Cincinnati,  Oblo  (8).    Died  In  1671. 
Beynolds,  Sheldon,  WlUies  Barre,  Pa.  (38).    Bora  In  Kingston,  Pa.,  Feb. 

22, 1S46.    Died  at  Saranac  Lake,  S.  Y.,  Feb.  8. 1695. 
lUchardeoo,  Tobias  G.,  New  Otleane,  La.  (SO).    Died  in  New  Orleans, 

Hay  26,  1892.    Aged  66  years. 
BIley,  Charles  V.,  Washington,  D.  C.  (17).   Born  tn  London,  1848.    Died 

In  Washington,  Sept.  14,  1896. 
Bobb,  James,  Frederlcton,  N.  B.  (4). 
Robinson,  Coleman  T.,  BnOUo,  N,  Y.  (16).    Bora  in  Fntnam  Co.,  N.  T., 

In  18S8.    Died  neAr  Brewster's  Station,  N.  Y.,  Hay  1, 1672. 
Bochester,  Thomas  Fortescue,  BnflHlo,  N.  Y.  (86).    Bora  Oct.  6,  1S2S. 

Died  May  24,  1887. 
Rockwell,  John  Arnold,  Norwich,  Conn.  (10).    Bora  In  Norwich,  Conn., 

August  37,  1808.     Died  In  Washington,  D.  C.  Febraary  10,  1861. 
»oeder,  F.  A.,  Clncbmatl,  Ohio  (80). 
Rogers,  Henry  Darwin,  Glasgow,  Scotland  (1).  Borntn  Philadelphia,  Pa., 

Aug.  1,  1808.    Died  In  Glasgow,  Scotland,  May  39,  1666. 
Rogers,  James  Blytbe,  Philadelphia,  Pa.  (1).    Born  In  Philadelphia,  Pa., 

Feb.  11,  1802.    Died  In  Philadelphia,  June  16,  18S2. 
Rt^ers,  Robert  Emple,  Philadelphia,  Pa.  (18).    Born  In  Baltimore,  Md., 

March  S9,  181S.     Died  Sept.  6,  1884. 
Rogers,  William  Barton,  Boston,  Mass.  (1).    Bora  In  Fhiiadelphla,  Pa., 

Dec.  7,  1804.     Died  In  Boston,  May  80,  1882. 
Root,  Ellhn,  Amberst,  Mass.  (2S).    Born  Sept.  14,  184S. 
Rntherford,  Lewis  M.,  New  York,  N.Y.  (IS).    BornlnMorrisanla.N.  T., 

Nov.  26,  1816.    Died  In  TranqolUty,  N.  J.,  May  80, 1882. 

a.  A.  a.  a.  toi^  zut  h 
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R;der,  John  Adftnis,  FhlladelpMa,  Fa.  (38).  Born  oeu London,  Pa.,  Feb. 
29,  1852.     Died  In  Plilladetphla,  March  26,  1896. 

Soger,  Abram,  Ann  Arbor,  Mich.   (6).     Bora  in  Bethlettem,  N.  Y.,  Dec. 

22,  1811.    Died  In  Ann  Arbor,  Mich.,  Aoguat  6,  1877. 
Senders,  Benjamin  D.,  Wellsbarg.  W.  Va.  (IS). 

Sawyers,  Mrs.  Alice  M.  S.,  Fort  Worth,  Texas   (8*).    Died  April  26,  1895. 
Scammon,  Jonathan  Yonng,  Chicago,  lU.  (17).    Born  in  Wtatt«fle1d,  Me., 

In  1812.     Died  In  Chicago,  111.,  March  17,  1890. 
SchKfler,  George  C,  Washington,  D.  C.  (1).    Died  In  1873. 
Schener,  WlUlam,  Chicago,  111.   (39).     Died  July  20,  1893. 
Schimptr,  Robert  D.,  Scranton,  Pa.  (36). 
Schley,  William,  New  York.  N.  Y.  (28).     Died  in  1882. 
Schram,  Nicholas  Haliock,  Ncwburgh,  N.  Y.  (38).     Died  in  Newbnr^, 

N.  Y.,  aged  S4  years,  I  month  and  S  days. 
Schrenk.  Joseph,  Hoboken,  N.  J.  (36). 
Scon,  Joseph,  Dunham,  C.  E.  (II).    Died  In  18SS. 
Seaman,  Ezra  Champion,  Ann  Arbor,  Mich.  (20).    Born  Oct.  li,  1805. 

Died  July  16.  1880. 
Senecal,  L.  A.,  Montreal,  Can.  (31). 
Senter,  Harvey  8.,  Aledo,  lU.  (20).     Died  in  1876. 
Seward,  William  Henry,  Anbnin,  N.  Y.  (1).    Bom  In  Florida,  N.  Y.,  May 

16,  1801.    Died  In  Auburn,  N.  Y.,  Oct.  10,  1872, 
Seymour,  William  Pierce,  Troy,  N.  Y.  (19),    Born  in  Troy,  Oct.  17, 1826. 

Died  In  Troy,  April  7,  1893. 
Sheafer,  Peter  Wenrlch,  PottsvlUe,  Pa.  (4),   Born  In  Hallfai,  Pa.,  March 
81,  1819.     Died  In  Brown's  MllU  in  the  Pines,  N.  J.,  March  26,  1891. 
Sheppard,  William,    DmmmoadvIUe,  Prorloce  of  Quebec,  Can.   (11). 

Born  in  1783.    Died  la  1867. 
Sherwln,  Thonias,  Dedham,  Mass.  (II).    Born  in  Westmoreland,  N.  H., 

March  26.  1799.    Died  in  Dedham,  Mass.,  July  23,  1869. 
8ill,EllshaN.,Coyahog8Palls,Oldo(6).  BornlnI801.  Died Aprli26. 1888. 
SiUlman,  Benjamin,  New  Haven,  Conn.  (1).    Born  in  North  Stratford, 

Conn.,  August  8,  1779.    Died  in  New  Haven,  Conn.,  Nov.  22,  1864. 
SlllimaD,  Benjamin,  New  Haven,  Conn.  (1).    Born  In  New  Haven,  Conn.. 

Dec.  4,  1816.     Died  Jan.  14,  1886. 
Simpson,  Edward,  Washington,  D.  C.  (28).     Born  in  New  York,  N.  Y., 

March  3,  1324.    Died  in  Washington,  D.  C,  Dec  1,  1888. 
Skllton,  Avery  Jndd,  Troy,  N.  Y.  (6).     Born  In  Watertown,  Conn.,  Feb, 

1,  1802.     Died  in  Troy.  N.  Y..  March  20,  1868. 
Skinner.  George,  Kallda,  Ohio  (33). 
Skinner,  John  B.,  Bnfblo,  N.  Y.  (16).    Died  in  1871. 
Slack,  J.  H.,  Philadelphia,  Pa.  (12). 
Smith,  Charles  A.,  St.  Louis,  Mo.  (27).    Died  in  1884. 
Smith,  David  P.,  Springfield,  Mass.  (29).    Born  Oct.  1,  1830.    Died  Dec. 

26,  1880. 
Smith.  Mrs.    Erminnie   Adelle,  Jersey  City,  N.   J.  (26).     Born   April  26, 
1836.    Dled.Inne9,  1886. 
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Smitb,  John  lAirrence,  Loalsvllle,  Kj.  (I).   Born  neKr  CbarleBton,  S.  C, 

Dec.  17,  1818.    Died  Oct.  12, 18S3. 
Smith,  J.  v.,  Cincinnati,  OUo  (6). 
Smith,  J&mes  YotiDg,  Providence,  R.  I.  (9).    Born  In  Oroton,  Conn.,  Sept. 

15,  1809.    Died  Miirch  S6,  1876. 
Smith,  Lyndon  Arnold,  Newuk,  N.  J.  (9).    Born  in  HsTerhiU,  N.  H., 

November  ll,  ITW.    Died  In  NewMk,  N.  J.,  December  16,  188S. 
Smocker,  Isuc,  Newark,  Ohio  (39). 
Soell,  BI>eneier  Strong,  Amherst,  Mass.  (U).    Born  in  North  Brookfleld, 

Mus.,  October  7,  1801.    Died  in  Amherst.  Uass..  Sept,  1877. 
Sparks.  Jared,  Cambridge,  Mass.  (2).    Bom  Id  WlUington,  Conn.,  Maj 

10,  1819.    Died  In  Cambrldxe,  Mass.,  March  U,  1866. 
Splnzlg.  ChMleB,  St.  Louis,  Mo.  (27).     Died  Jan.  22,  1882. 
Sqnier.  Ephralm  George,  New  York,  N.  Y.  (18).    Born  In  BetUeltem, 

N.  Y.,  Jtine  17. 1821,    Died  in  Brooklyn,  N.  Y.,  Apr.  17,  1888. 
Stearns,  Josiah  A.,  Boston,  Moss.  (29). 
Stearns,  Silas,  Penaacola,  Fla.  (28) .    Died  Aug.  2,  1888. 
Steele,  Joel  Dorman,  Elmira,  N.  Y.  (S3).    Bora  in  Lima,  N.  Y.,  Hay  14, 

1886.     Died  Hay  SB.  1886. 
Steiner,  Lewis  H.,  Baltimore,  Md.  (7).    Born  in  Frederick  City,  Hd.,  Id 

1827.    Died  In  Ballimore,  April,  1893. 
Stevenson,  James,  Waahington,  D.  C.  (29).    Bom  In  Uaysvllle,  Ky.,  Dec. 

24,  1S40.    Died  In  New  York,  N.  Y.,  July  26,  1888. 
StlmpBon,  Wm.,  ChEcago,  IlL  (12;.    Bom  Feb.   14, 18S2.    Died  Hay  26, 

1872. 
Stone,  Leander,  Chicago,  Dl.  (32).    Died  April  2,  1S8S. 
Stone,  Samnel,  Chicago,  111.  (17).     Born  Dec.  6,  1T98.     Died  May  4, 

1S76. 
St.  John,  Joseph  S.,  Albany,  N.  Y.  (28).    Died  Nov.  28, 1882. 
Straight,  H.  H.,  Chicago,  IlL  (26).    Died  Nor.  17,  1886. 
Sturges,  George,  Chicago,  111.  (37).    Bora  at  PDtnani,Obio,  May  18, 1888. 

Bled  at  Lake  Geneva,  Wis.,  Aug.  12,  1890. 
Bnlllvan,  Algernon  Sidney,  New  York,  N.  Y.   (36).    Born  April  6,  1826. 

Died  Dec.  4,  188T. 
Sntllvant,  William  Starting,  Columbns,  Ohio  (7).    Bom  near  Columbus, 

0.,  Jan.  IS,  1803.    Died  in  Columbus,  O.,  Apr.  80,  1873. 
Sntton,  George,  Aurora.  Ind,  (20).    Died  June  IS,  1886. 
Swain,  James,  Fort  Dodge,  Iowa  (21).    Bom  In  1816.    Died  In  1877. 
Sninbnrne,  John,  Albany,  N.  Y.  (6).    Bora  In  Denmark,  N.  Y..  May  SO. 

1820.     Died  In  Albany,  N.  Y.,  March  28,  1889. 

TsUmadge,  James,  New  York,  N.  Y.  (1).    Born  In  Stamford,  H.  Y.,  Jan. 

20.  1778.    Died  In  New  York,  N.  Y.,  Oct.  8,  1863. 
Taylor,   Arthur  F.,   Cleveland,   Ohio  (29).     Horn   Dec.    10,    1853.     Died 

June  28,  1883. 
Taylor,  Richard  Cowling,  Philadelphia,  Pa.  (1).     Born  In   England,  Jan. 

18,  1789.    Died  in  Philadelphia,  Pa.,  November  26,  1861. 
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Taylor,  Bobert  N.,  Tollesboro,  Ky.  (87).    Died  Ang.  18, 1888. 
Taylor,  William  B.,  WMhington,  D.  C.  (29).    Died  Id  Feb.,  1S9B. 
Tenney,  Sanborn,  Wllllams'tonn,  Mass.   (IT).    Bom  In  JaDoary,  1837. 

Died  July  II,  1877, 
Tescbemacher,  Jamea  Englebert,  BostoD,  Mass.  (1).    Born  In  Notting- 
ham, England,  Jone  11,  1760.    Bled  nenr  Bofiton,  Not.  9,  1863. 
Thompson,  A.  Remsen,  New  York,  N.  Y.  (1).    Died  In  Oct.,  1879. 
Tbompson,  Alexander,  Aurora,  N.  Y,  (1). 
Tbompson,  Charles  Oliver,  Terre  Haute,  Ind.  (29).    Born  In  East  Windsor 

HIU,  Conn.,  Sept.  26,  ISSC.     Died  In  Terre  Haute,  Ind.,  March  17,  I88S. 
Thompson,  Harvey  M.,  Oakland,  Cal.  (17). 
Thompson.  Zadock,  BarUngton,  Vt.  (1).    Bom  In  Brldgewater,  Yt.,  May 

2S,  1796.    Died  In  Bnrllngton,  Vt.,  Jan.  19,  1856. 
Thomson,  Henry  R.,  CTrawfordsvlUe,  Ind.  (30).     Died  in  188*. 
Tbom,  James,  Troy,  H.  Y.  (10).    Born  In  Colchester,  Eng.,  July  20,  1802. 
Thurber,  Isaac,  Providence,  H.  I.  (9). 
Tlleman,  John  Nicholas,  Sandy,  Utah  (33).    Bom  In  Horbun,  Denmark, 

March  88, 184S.    Died  In  Salt  Lake  City,  Utah,  Sept.  4,  1888. 
Tillman,  Samuel  Dyer,  Jersey  City,  S.  3.  (IS).    Bom  April,  1816.    Died 

Sept.  4, 1876. 
Tobln,  ThomaS'W..  Louisville,  Ky.  (80).    Died  Aug.  4,  I88S. 
Todd,  Albert,  81.  Lonls,  Mo.  (27).    Born  March  4, 1813.    Died  April  SO, 

1886. 
Tolderoy,  James  B.,  Frederlcton,  N.  B.  (II). 
Torrey,  John,  New  York,  N.  Y.  (1).     Born  in  New  York,  N.  Y.,  Aug.  16, 

1796.     Died  in  New  York,  March  10,  18TS. 
Torrey,  Joseph,  Burlington,  Vt.  (2).     Born  In  Bowley,  Maa9.,Feb.  2, 1797. 

Died  in  BnrUngton,  Vt.,  Not.  26,  1867. 
Totten,  Joseph  Gilbert,  Washington.  D.  C.  (I).    Born  to  New  Haven, 

Conn.,  Angnst  26,  1788.    Died  in  Wasblngton,  D.   C,  April  22,  1864. 
Townsend,  Howard,  Albany,  N.  Y.  (10).    Born  Not.22,  1923.    Died  Jan. 

S,  1867. 
Townsend,  John  Rlrk,  Pblladelpbla,  Fa.  (1).    Bom  Ang.  10,  1809.    Died 

?eb.  16,  I86I. 
Townsend,  Robert;  Albany,  N.  Y.  (9).     Born  1799.     Died  Aug.  16,  1866.    ' 
Townshend,  Norton  S.,  Columbus,  Ohio.  (17).    Bom  In  England  In  1816. 

Died  July  13, 1896. 
Trembley,  J.  B.,  OakUnd,  Cal.  (17). 
Troost,  Gerard,  Nashville,  Tenn.    (1).    Born  in  BoIs-le-Duc,  Holland, 

March  IS,  1776.    Died  In  NasbTllte,  Tenn.,  Aug.  14,  I8S0. 
Trowbridge,  WtUlam  Pettit,  New  HaTen,  Conn.    (10).    Born  In  Troy, 

Mich.,  In  1828.     Died  in  New  Haven,  Aug.  12,  1892. 
Toomey,  Michnl,  Tuscaloosa,  Ala.  (1).    Born  In  Ireland,  September  29, 

1806.     Died  In  Tuscaloosa,  Ala. ,  March  20,  1867. 
Tupper,  Samnel  Y.,  Charleoton,  S.  C.  (38).    Died  In  1891. 
Tweedale,  John  B.,  St.  Thomas,  Can.  (SS).  Born  in  Ormsklrk,  Lancashire, 

Eng.,  Oct  16,  1821.    Died  In  St.  Thomas,  Can.,  Not.  18,  1889. 
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Tyler,  Edward  E.,  New  Haven,  Conn.    (»)■'    Born  Ang.  8.  1800.    Died 

Sept.  £8,  1818. 
Tj-ler,  EdTTU-a  R.,  WMblngton,  D.  0.  (81).    Died  In  WashlD^n,  Hftrch 

SO,  1891. 

Tanclere,  John  W.,  Dayton,  Ohio  (1). 

Van  der  Wejdo,  Peter  H.,  N.  T.  (17).    Bom  In  Nymegen,  Holland,  In 

1818.    Died  In  Brooklyn.  N.  Y..  March  IT,  1895. 
Yannxem,  Lardner,  Bristol,  Fa.  (1).     Born  in  Philadelphia,  Pa.,  July  28, 

1T92.    Died  In  Bristol,  Pa...  June  2S,  1846. 
Vasey,  George,  Washington,  D.  C.  (82).    Died  in  Washington,  March  i, 

1898. 
Vanx,  William  Sanson,  Philadelphia,  Pa.  (1).    Bom  In  Philadelphia,  May 

19.  1811.     Died  In  PhlladelphU,  Hay  6,  1882. 
Wadsworth,  James  Samael,  Oenesee,  N.  T.  (2).    Born  in  Genesee,  N.  Y., 

October  30,  180T.    Died  near  ChancellorBville,  Va.,  May  8,  1864. 
Wagner,  Tobias.  Philadelphia,  Pa.  (9). 
Walker,J.R.,BaySBlntLonlB,Miss.(19).    BornAag.T,  IS80.    DledJnne 

as,  1887. 
Walker,  Joseph,  Oxford,  N.  T.  (10). 
Walker,  Seers  C,  Washington,  D.  C.  (1).     Born  March  28,  1806.     Died 

Jannary  80,  18S8. 
Walker,  Timothy,   Cincinnati,  Ohio   (4).     Born  In   Wllmtegton,   Mass., 

Dec.  1,  1802.    Died  In  anclnnatl,  Ohio,  Jan.  15,  18G6. 
Walling,  H.  v..  Cambridge,  Mass.  (16).    Died  April  8,  1888. 
Walsh,  Benjamin   D.,  Rock  Island,  111.  (17).     Born   In   Frome,   England, 

Sept.  21,  1808.    Died  In  Rock  Island,  lU..  Nov.  18,  18S9. 
Walton,  Joseph  J.,  Philadelphia,  Pa.   (29).    Born  In  B»rnesTil1e,  Ohio, 

Nov.  1,  18S5.    Died  In  Philadelphia,  Pa  ,  Oct.  11,  1889. 
Walton,  Joseph  R.,  Washington,  D.  C.  (40).    Died  Sept.  23,  1892. 
Wanzer.  Ira,  Brookfleld,  Conn.  (18).    BorninNew  Fairfleld,  Conn.,  April 

'  17,  IT96.    Died  In  New  MUford,  Conn.,  March  6, 18T9. 
Wamecke,  Carl,  Montreal,  Can.  (31).    Bled  May  14.  1886. 
Warren,  Cyras  H.,  BrookUne,  Mass.     (29).    Died  Aug.  13,  1891. 
Warren,  Geo.  Washington,  Boston,  Mass.  (18).     Died  In  1884. 
Warren,  Gonvernenr  Kemble,  Newport,  R.  I.  (12).     Born  In  Cold  Spring, 

N.  Y.,  Jan.  8,  1830.    Died  In  Newport,  R.  T.,  Aug,  8,  1882. 
Warren,  John  Collins,  Boston,  Ma^s.  (1).    Born  in  Boston,  Mass  ,  Ang. 

1,  IT78.     Died  In  Boston.  May  1,  J8E6. 
Warren,  Samuel  D,  Boston,  Mass.  (29).    Born  In  1817.    Died  May  11, 1888. 
Waters,  Edwin  Forbes,  Boston,  Mius.  (29).    Born  In  Petersham,  Mass., 

In  July.  1822.     Dlert  In  San  Frsnclsco,  Cal.,  April  18,  1894. 
Watertown,  Charles,  WakeBeld,  Eng.  (1).    Bom  In  Wakefield,  England. 

Died  in  WakeOeld,  May  26,  1866. 
WatUns,  Samnel,  Nashville, Ten n.  (26). 

Watson,  James  Cnig,  Ann  Arbor,  Mich.  (IS).    Born  In  Flngal,  Canada, 
Jan.  28, 1838.    Died  In  Madison,  Wis.,  Nov.  28, 1880. 


id  By  Google 


Watson,  Serfloo,  Cambridge,  Mus.  (SS) .    Died  March  9, 189S,  in  the  M(b 

year  of  bis  age. 
Webster,  Horace  B.,Alban7,N.T.  (1).    Born  In  1819.    Died  Dec  8, 16W. 
Webster,  J.  W.,  Cambridge,  Mose.  (1).  Bora  In  I79S.  Died  Aag.  30,  1S50. 
Webster,  M.  H.,  Albany,  N.  Y.  (1). 
Weed,  Monroe,  Wyoming,  N.  T.  (6).    Died  in  1887. 
Welch,  Hrfl.  G.  O.,  Lynn,  Maaa.  (21).    Died  in  Jane,  18B8. 
Welsh,  Jobn.  PbtlBdelpbia,  Pa.  (33).    Died  May,  1886. 
Weymao,  Geoi^e  W.,  Plttaborgb,  Pa.  (6).    Born  April,  1832.    Died  Jolf 

16,  1864. 
Wheatland,  Henry,  Saiem,  Mass.  (i).    Bornin  Salem,  Jan.  11, 1812.    Died 

in  Salem,  Teb.  27, 1893. 
Wheatbtod.  Richard  H.,  Salem,  Mass.   (18).    Born  Julys,  1830.    Died 

Dec.  21,  1863. 
Wheatiey,  Charles  M.,  PbcBDixTilie,  Pa.  (1).     Died  May  6,  1882. 
Wheeler,  Arthur  W.,  Baltimore,  Md.  (29).    Born  In  UKKib,  18S9.    Died 

Jan.  6, 1881. 
Wbeildon,  AUce  W.,  Concord,  Mass.  (81).    Died  June  16,  1898. 
Whelldon,  Wniiam  W.,  Concord,  Mmb.   (18).    Born  in  1806.    Dledln 

Concord.  Mass.,  Jan.  T,  1892. 
Whelen,  Edward  S.,  Philadelphia,  Fa.  (S»J.     Died  Feb.  U,  1894. 
WbltaU,  Henry,  Camden,  N.  J.  (33). 

White,  Samuel  S.,  FblUdelphla,  Pa.  (23).    Died  Dec  30,  1879. 
Whiting,  Lewis  B.,  Saratoga  Springs,  S.  T.  (28).     Born  March  7, 18IS. 

Died  Ang.  2,  1882. 
Whitman,  Edmund  B.,  Cambridge,  Mass.  (39).    Died  Sept.  2, 1883. 
Whitman,  Wm.  £.,  Philadelphia,  Pa.  (23).    Died  In  1876. 
Whitney,  Asa,  PViladelpbia.  Pa.  (1).  Born  Dec  1, 1791.  Died  June  i,  1874. 
Wblttteaey,  Charles,  Cleveland,  Ohio  (1).    Born  In  Soathlngton,  Conn., 

Oct.  5, 1808.    Died  Oct.  18.  1886. 
Whittlesey.  Charles  C,  St.  LouLs.  Mo.  (11).    Died  In  1872. 
Wight.  Orlando  W.,  Detroit,  Mich.  (34). 
Wllber,  G.  M..  Pine  PUlns,N.  Y.  (19). 
Wilder,  Graham.  Louisville,  Ky .   (30).     Born  July  1,  1843.     Died  Jan.  16, 

1885. 
Wlllard,  Emma  C.  Hart,  Troy.  N.  Y.  (16).    Born  In  Berlin,  Conn.,  Feb. 

23, 1T87.    Died  Id  Troy,  N.  T.,  April  16,  1870. 
Williams,  Frank,  BuOUo.  S.  T.  (25).    Died  Aug.  18,  1884. 
Williams.  George  Huntington,  Baltimore,  Ud.  (83).    Died  In  UUca,  N.  Y.. 

Jaly,  1804. 
Williams,  Henry  W.,  Boston,  Mass.  (11).    Born  in  Boston,  Dec.  tl.  1821, 

Died  June  13,  1895. 
WUIiame,  J.  Francis.  Saiem,  N.  Y.  (31).     Died  in  1891. 
Williams.  P.  O.,  Watertown,  N.  Y.  (24). 
WlllUmson.   Robert  S.,  San  Francisco,  Cal.    (12).    Born  in  New  York 

about  I8S6. 
Wilson,  C.  H.,  Belize,  British  Bondorss  (30). 
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Wilson,  DADtel,    Toronto,  Can.   (2S).     Born  In  Edlnbtu-gh,  Scotl&nd. 

Died  In  Toronto,  Ang.,  189!. 
Wilson,  Hra.  Mary  V.  C,  Mobile,  AIa.  (3T).    Born  in  Horepgo  Connty, 

Alft.,  Jul.  29, 1840.    Died  near  Tnll&homa,  Tenn.,  Jane  24,  1889. 
Wilson,  W.  C,  rarllsle,  Pa.  (13). 
Winchell,  Alexander,  Ann  Arbor,  Mich.  (S).    Boni  in  North  East,  If.  T., 

Dec.  31,  1824.     Died  in  Ann  Arbor,  Mich..  Feb.  19,  1891. 
Wtnlock,  Joseph,  Cambridge,  Mass.  (6).     Bom  In  ShelbyTllle,  Ky.,  Feb. 

6,  1836.    Died  In  Carabrtdge,  Mass.,  Jane  11,  187G. 
Woerd,  Ctaas.  Vander,  Waltham,  Mass.  (29).    Born  In  Leyden,  Holland, 

Oct.  G,  1821.    Died  near  Dagget,  Cal.,  Dec.  29, 1888. 
Wood,  Rotiert  W.,  Jamaica  Plain,  Mass.  (29). 
Woodbnry,  Levi,  Portsmoatta,  N.    H.  (I).     Born  In  Pranclstown,  N.  H., 

Dec.  22,  17B9.    Died  Sept.  4,  1861. 
Woodman,  John  Smith,  Hanover,  N.  H.    (11).     Born  in  Dnrhan,  S.  H., 

Sept.  6,  1819.     Died  In  Dnrbam,  N.  H.,  May  16.  18T1. 
Woodward,  A.  E.,  Jefferson  City,  Mo.  (39).    Died  In  Montana,  Sept.  20, 

1891. 
Woodward,  Joseph  Janvier,  Washington,  D.  C.   (28).    Bora  In  Phila- 
delphia, Pa.,  Oct.  SO,  1833.    Died  near  that  city,  Aug.  IT,  1884. 
Wortben,  Amos  Henry,  Spilngfleld,  111.  (5).    Born  Oct.  31,  lSt3.    Died 

M«y  6,  1888. 
Wortblngton,  George,  New  Tork,  N.  Y.  (86).    Died  Feb.  1,  1892. 
Wright,  EllEor,  Boston,  Mass.  (81).    Bom  in  South  Canaan,  Conn.,  Feb. 

12,  1804.    Died  Nov.  20,  1886. 
Wright,  Harrison,  Wilkes  Barre,  Pa.   (29).    Born  July  16,  1860.    Died 

Feb.  20,  188G. 
Wright,  John,  Troj,  N.  Y.  (1).     Born  In  Troy,  N.  T..  Feb.  2,  1811.   Died 

in  Aiken,  S.  C.  April  II,  IS4G. 
Wjman,  Jemes,  Cambridge,  Mass.  (1).  Born  In  Chelmsford,  Mass.,  ting. 

11,  1814.    Died  In  Bethlehem,  N.  H.,  Sept.  4,  1874. 
Wyckoff.  WUUam  Cornelius,  New  York,  N.  Y.  (20).     Born  in  New  York, 

N.  Y.,  May  28,  1882.     Died  la  Brooklyn,  N.  Y.,  May  2;  1888. 

Yarnall,  H..  Washington,  D.  C.  (26).    Born  In  1817.    Died  Jan.  27,  1879. 
Youmana,  Bdward  Livingston,  New  York,  N.  T.  (6).    Born  in  Coeym&ns, 

N.  Y.,  June  8, 1821.    Died  Jan.  18,  1887. 
Young,  Ira,  Hanover,  N.  H.  (1).    Born  in  Lebanon,  N.  H.,  May  S8,  1801. 

Died  in  Hanover,  N.  H.,  Sept.  14,  1868. 

Zentmayer,  Joseph,  Philadelphia,  Pa.  (29).     Died,  18S7. 
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DANIEL  G.  BRIXTON, 

THE  RETIRING    PRKSIDIiNT  OP  TUB    I 


THE  AIMS  OF  ANTHBOPOLOUY. 


A  MODERN  philosopher  baa  advanced  the  maxim  that  what  is 
tii'Bt  in  thought  is  Inst  in  expresBioii ;  illuetrating  it  bj  the  rules  of 
grammar,  which  are  preBeot  even  ia  unwritten  languages,  whose 
speakers  have  no  idea  of  syntax  or  parts  of  speech.' 

It  may  be  that  this  is  the  reason  why  man,  who  has  ever  been 
the  most  important  creature  to  himself  in  existence,  has  never  se- 
riously and  to  the  best  of  his  abilities  mode  a  study  of  his  own  na- 
ture, its  wants  and  its.  weaknesses,  and  how  best  he  could  amend 
the  one  and  satisfy  the  other. 

The  branch  of  human  learning  which  uudertakes  to  do  this  is 
one  of  the  newest  of  the  sciences;  in  fact,  it  has  scarcely  yet  gained 
admission  as  a  science  at  all,  and  is  rather  looked  upon  as  a  dilet- 
tante oci!U|iation,  suited  to  persons  of  elegant  leisure  and  retired  old 
gentlemen,  and  without  any  very  direct  or  visible  practical  appli- 
cations or  concern  with  the  diiily  affairs  of  life. 

it  is  with  tlie  intention  of  correcting  thiB  prevaleut  impression 
that  I  address  you  to-day.  My  endeavor  will  be  to  point  out  both 
the  immediate  and  remote  aims  of  the  science  of  Anthropology, 
and  to  illustrate  by  some  examples  the  bearings  they  have,  or  Burely 
soon  will  have,  on  the  thoughts  and  acte  of  civilized  communities 
and  intelligent  individuals. 

It  is  well  at  the  outset  to  say  that  I  use  the  term  anthropology 

'  Frurvaaar  James  Ferrler,  In  lila  Inttitutn  <if  Mttaphyni):. 
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in  the  sense  in  which  it  bas  been  adopted  by  tbie  AseociatJou,  that 
is,  to  iQclude  the  study  of  the  whole  of  man,  his  psychical  as  well  aa 
his  physical  nature,  and  the  pi-oducta  of  all  his  activities,  whether  in 
the  past  or  in  the  present.  By  some  writers,  especially  on  the  couli- 
nent  of  Europe,  the  teiin  anthropology  is  restricted  to  what  we  call 
physical  anthropology  or  somatology,  a  limitation  of  the  generic 
term  which  we  cannot  but  deplore.  Others  again,  and  some  of 
worthy  note,  would  exclude  from  it  the  realm  of  history,  confining 
it,  in  time,  to  the  research  of  prehistoric  epochs,  and  in  extent,  to 
the  investigation  of  savage  nations. 

I  cannot  too  positively  protest  against  such  opinions.  Thus 
"  cabiiined,  cribbed,  confined,  "  it  could  never  soar  to  that  lofty 
eminence  whence  it  could  survey  the  whole  course  of  the  life  of  the 
species,  note  the  development  of  its  inborn  tendencies,  and  mark 
the  lines  along  which  it  has  been  moving  since  the  first  syllables  of 
recorded  lime ;  for  this,  and  nothing  less  than  this,  is  the  bold  am- 
bition toward  which  aspires  this  crowning  bough  of  the  tree  of  hu- 
man knowledge. 

You  will  leadily  understand  from  this  the  magnitude  of  the 
material  which  anthropology  includes  within  its  domain.  Firitt,  il 
investigates  the  physical  life  of  man  in  all  its  stages  and  in  every 
direction  While  he  is  still  folded  in  the  womb,  it  watches  his  em- 
bryonic progress  through  those  lower  forms,  which  seem  the  remi- 
niscences of  far-off  stages  of  the  evolution  of  the  species,  until  the 
child  is  born  into  the  world,  endowed  with  the  heritage  transmitted 
from  innumerable  ancestors  and  already  rich  in  personal  experi- 
ences from  its  prenatal  life.  These  combined  decide  the  individu- 
al's race  and  strain,  and  potently  incline,  if  they  do  not  absolutely 
coerce,  his  tastes  and  ambitions,  his  fears  and  hopes,  his  failure  or 
success. 

On  the  differences  thus  brought  about,  and  later  nourished  by  the 
environment,  biology,  as  applied  to  the  human  species,  is  based ; 
and  on  them  as  expressed  in  aggregates,  ethnography,  the  sepa- 
ration of  the  species  into  its  sub-sjiecieB  and  smaller  groups,  is 
founded.  ]t  has  been  observed  that  numerous  and  persistent  al- 
though often  slight  differences  arose  in  remote  times,  independently, 
on  each  of  the  great  continental  areas,  sufficient  to  characterize  witli 
accuracy  these  sub-species.  We  therefore  give  to  such  the  terms 
*'  races  "  or  "  varieties  "  of  man. 

All  these  are  the  physical  traits  of  man.   They  are  studied  by  tbe 
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anatomist,  the  embryologist,  the  physician ;  and  the  closest  attentioii 
to  them  is  indispensable,  if  we  wonid  attain  a  correct  uDderetaudiug 
of  the  creature  Klan,  and  his  position  in  the  chain  of  organic  life. 
But  there  is  another  vast  field  of  study  wholly  apart  from  this  and 
even  more  fruitful  in  revelations.  It  illustrates  man's  mental  or  psy- 
chical nature,  his  passions  and  instincts,  his  emotions  and  thoughts, 
hie  powers  of  ratiocination,  volition  and  expression.  I'hese  are 
preserved  and  displayed  subjectively  in  his  governments  and  relig- 
ions, his  laws  and  his  languages,  his  words  and  bis  writings ;  and, 
objectively,  in  his  manufactures  and  structures,  iu  the  environment 
which  he  himself  creates, — iu  other  woixle,  in  all  that  which  we  call 
the  arts,  be  they  "  booked  to  some  useful  end,"  or  designed  to  give 
pleasure  only. 

It  is  not  sufficient  t«  study  these  as  we  find  them  in  the  present. 
We  sbouldleam  little  by  such  a  procedure.  What  we  are  especially 
seeking  is  to  discover  their  laws  of  growth,  and  this  can  only  be  done 
by  tracing  these  outward  expressions  of  the  inward  faculties  step 
by  step  back  to  their  incipiency.  This  leads  us  inevitably  to  that 
branch  of  learning  which  is  known  as  archteology,  "  the  study  of 
ancient  things,"  and  more  and  more  to  that  part  of  archseology 
called  prehistoric,  for  that  concerns  itself  with  the  most  ancient ; 
and  the  most  ancient  is  the  simplest,  and  the  simplest  is  the  most 
transparent,  and  therefore  the  most  instructive. 

Prehistoric  archeeology  is  a  new  science.  I  can  remember  when 
neither  its  name  noi'  its  methods  were  known  to  the  most  learned 
antbropolc^ists.  But  it  has  ali-eady  taught  us  by  incontrovertible 
argamente  a  wonderful  truth,  a  truth  opposing  and  reducing  to 
naught  many  teachings  of  the  sages  and  seers  of  past  generations. 
They  imagined  that  the  primal  man  had  fallen  from  some  high  es- 
tate; that  be  had  forfeited  by  his  own  falseness,  or  been  driven  by 
some  bard  fate,  from  a  pristine  Faiailise,  an  Eden  garden,  an  Ar- 
fady ;  that  his  ancestors  were  demi-gods  and  heroes,  himself  their 
degenerate  descendant. 

How  has  prehistoric  arehseology  reversed  this  picture !  We 
know  beyond  cavil  or  question  that  the  earliest  was  also  the  lowest 
man,  the  most  ignorant,  the  most  brutish,  naked,  homeless,  half- 
speechless.  But  the  gloom  surrounding  this  distant  background 
of  the  race  is  relieved  by  rays  of  glory ;  for  with  knowledge  not 
less  positive  are  we  assured  that  through  all  hither  time,  through 
seemiag  retrogressions  and  darkened  epochs,  the  advance  of  the 
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race  in  the  main  toward  a  condition  better  by  every  standard  has 
been  certain  and  steady,  "  ne'er  known  retiring  ebb,  but  kept  due 
on." 

Arcbfeotogy,  however,  is,  after  all.  a  dealing  with  dry  bonea,  a 
serieB  of  inferences  from  inamiraate  objects.  The  color  and  the 
warmth  of  life,  it  never  has.  How  can  we  divine  the  real  meaning 
of  the  fragments  and  ruins,  the  foi^otten  symbols  and  the  perished 
gods,  it  shows  us? 

The  means  has  Iwen  found,  and  this  through  a  discovery  little 
less  than  marvelous,  the  most  pregnant  of  all  that  anthropology 
has  yet  offered,  not  yet  appreciated  even  by  the  learned.  This  dis- 
covery is  that  of  the  psychical  unity  of  man,  the  parallelism  of  his 
development  eveiywhere  and  in  all  time  ;  nay,  more,  the  nigh  ab- 
solute uniformity  of  his  thoughts  and  ai'tions,  his  aims  and  meth- 
ods, when  in  the  same  degree  of  development,  no  matter  where  be 
is,  or  in  what  epoch  living.  Scareely  anything  but  his  geographi- 
cal environment,  using  that  t«rm  in  its  larger  sense,  seems  to  mod- 
ify the  monotonous  sameness  of  his  creations. 

I  shall  refer  more  than  once  to  this  discovery;  for  its  full  rec- 
ognition is  the  corner  stone  of  true  anthropology.  In  this  con- 
nection I  referto  it  for  its  application  to  arcbceology.  It  teaches 
us  this  ;  that  when  we  find  a  living  nation  of  low  culture,  we  are 
safe  in  taking  its  modes  of  thought  and  feeling  as  analogous  to 
those  of  extinct  tribes  whose  remains  show  them  to  have  been  in 
about  the  same  stage  of  culture. 

This  emphasizes  the  importance  of  a  prolonged  and  profound 
investigation  of  the  few  savage  tribes  who  still  exist ;  for,  although 
none  of  tiiem  is  as  rude  or  as  brute-like  as  primitive  man,  they  stan<l 
nearest  to  his  condition,  and,  moreover,  so  rapid  nowadays  is  the 
extension  of  culture,  that  probably  not  one  of  them  will  remaiu 
untouched  by  its  presence  another  score  of  years. 

Another  discovery,  also  very  recent,  has  enabled  us  to  throw 
light  on  the  prehistoric  or  forgotten  past.  We  have  found  that 
much  of  it,  thought  to  be  long  since  dead,  is  still  alive  and  in  our 
midst,  under  forms  easily  enough  recognized  when  our  attention  is 
directed  to  them.  This  branch  of  anthropology  is  known  as  Folk- 
lore. It  investigates  the  stories,  the  superstitions,  the  beliefs  and 
customs  which  prevail  among  the  unlettered,  the  isolated  and  the 
young ;  for  these  are  nothing  less  than  survivals  of  the  mytholo- 
gies, the  legal  usages  and  the  sacred  rites  of  earlier  generations. 
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It  is  surprising  to  observe  how  much  of  the  paat  we  have  been 
nble  to  recoQstnict  from  this  bumble  and  long  neglected  material. 

From  what  I  have  already  said,  you  will  understand  some  of  the 
aims  of  anthropology,  those  which  I  will  call  its  "  immediate  "  aims. 
They  are  embraced  in  the  collection  of  accurate  information  about 
mao  and  men,  about  the  individual  and  the  gronp,  as  they  exist 
now.  and  as  they  have  existed  at  any  and  all  times  in  the  past ; 
bere  where  we  are,  and  on  every  continent  and  island  of  the  globe. 

We  desire  to  know  about  a  man,  his  weight  and  hie  measure,  the 
shape  of  his  head,  the  color  of  his  skin  and  the  curl  of  bis  hair ; 
we  woald  pry  into  all  hia  secrets  and  his  habits,  discover  his  deH- 
cienctes  and  debilities,  learn  his  language,  and  inquire  about  his 
politics  and  his  religion,  yes,  probe  those  recesses  of  liis  body  and 
bis  lioul  which  he  conceals  from  wife  and  brother.  This  we  would 
do  with  every  man  and  every  woman,  and,  not  content  with  the 
doing  it,  we  would  register  all  these  facte  in  tables  and  columns, 
BO  that  they  should  become  perpetual  records,  to  which  we  give  the 
name  "  vital  statistics." 

The  generations  of  the  past  escape  such  personal  investigation, 
bnt  not  our  pursuit.  We  rifle  their  graves,  measure  their  skulls, 
and  analyze  their  bones,  we  carry  to  our  museums  the  utensils  and 
weapons,  the  gods  and  jewels,  which  sad  and  loving  hands  laid  be- 
side them,  we  dig  up  the  foundations  of  their  houHes  and  cait  off 
the  monuments  which  theu'  proud  kings  set  up.  Nothing  is  sacred 
to  us ;  and  yet  nothing  to  us  is  vile  or  worthless.  The  broken  pot- 
sherd, the  half-gnawed  bone,  cast  on  the  refuse  heap,  conveys  a 
message  to  us  more  pregnant  with  meaning,  more  indicative  of  what 
the  people  were,  than  the  lK)aBtful  Inscription  which  their  king 
cansed  to  be  engraved  on  royal  marble. 

This  gleaning  and  gathering,  this  collecting  and  storing  of  facts 
about  man  from  all  quarters  of  the  world  and  all  epochs  of  his 
existence,  is  the  Srst  and  indispensable  aim  of  authropologic 
science.  It  is  pressing  and  ui^nt  beyond  all  other  aims  at  this 
period  of  its  existence  as  a  science ;  for  here  more  than  elsewhere 
we  feel  the  force  of  the  Hippocratic  warning,  that  the  time  is  short 
and  the  opportunity  fleeting.  Every  day  there  perish  priceless 
relics  of  the  past,  every  year  the  languages,  the  habits  and  the 
modes  of  thought  of  the  surviving  tribes  which  represent  the  ear- 
lier condition  of  the  whole  species,  are  increasingly  transformed 
and  lost  through  the  extension  of  civilization.     It  devolves  on  the 
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tohoUtB  of  this  geoeratioQ  to  be  up  and  doing  in  tliese  fields  of 
reseftrch  ;  for  those  of  the  next  will  flud  many  a  chance  lost  for- 
ever, of  whicli  we  can  avail  ourselves. 

And  here  let  me  insert  a  few  much  needed  words  of  counsel  on 
this  portion  of  my  theme.  Why  is  it  that  even  in  scientific  cir- 
cles so  little  attention  is  paid  to  the  proper  training  of  observers 
and  collectors  in  anthropolt^y  ? 

We  erect  stately  museums,  we  purchase  costly  specimens,  we 
send  out  expensive  expeditions;  but  where  are  the  uuiverfiities, 
the  institutions  of  higher  education,  who  train  young  men  how  to 
observe,  how  to  explore  and  collect  in  this  branch?  As  an  emi- 
nent ethnologist  has  remarked,  in  any  other  department  of  science, 
in  that,  for  instance,  which  deals  with  flowers  or  with  butterflies,  no 
iostitution  would  dream  of  sending  a  collector  into  the  field  who 
lacked  all  preliminary  training  in  tlie  line,  or  knowledge  of  it ;  but 
in  anthropology  the  opinion  seems  universal  that  such  preparation 
is  quite  needless.'  Carlyle  used  to  say  that  every  man  feels  him- 
self competent  to  be  a  gentleman  farmer  or  a  crown  prince ;  our 
institutions  seem  to  think  that  every  man  is  competent  to  be  an 
anthropologist  and  arclueologist ;  and  let  a  plausible  explorer  pre- 
sent himself,  the  last  question  put  to  him  will  be,  whether  he  has 
any  fitness  for  the  job. 

Hence  our  museums  are  crammed  with  doubtful  specimens,  vague- 
ly located,  and  our  volumes  of  travel  with  incomplete  or  wholly 
incorrect  statements,  worse  than  purely  fictitious  ones,  because  we 
know  them  to  be  the  fruit  of  honest  intentions,  and  therefore  give 
them  credit. 

But,  you  will  naturally  ask,  to  what  end  this  accumulating  and 
collecting,  this  filling  of  museums  with  the  art-products  of  savages 
and  the  ghastly  contents  of  chamel  houses?  Why  write  down  their 
stupid  stories  and  make  notes  of  their  obscene  rites?  When  it 
shall  be  done,  or  as  good  as  done,  what  use  can  be  made  of  them 
beyond  satisfying  a  profitless  curiosity? 

This  leads  me  to  explain  another  branch  of  anthropology  to 
which  I  have  not  yet  alluded,  one  which  introduces  us  to  other 
aims  of  this  science,  quite  distinct  from  those  I  have  mentioned. 
That  branch  is  Kthnology. 

'  See  Che  pertinent  reninrhu  or  Dr.  S.  R,  titelnmeU  In  the  EInleltung  lo  hiB  Kihnolo- 
ffitcke  Sladint  lur  ErMtit  Enlaicklung  dtr  Slra/r  (Leiden,  ISM).  I  have  urged  Uil» 
point  Iarth«r  In  »  pampblec  entitled  Anthropology :  m  a  Seienct  and  at  a  brditrA  0/ 
Unirn-'Ug  EdacaHon  In  Iht  Unittd  SInlii.    (Philadelphia,  I8».) 
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EthDol(^y  in  ite  true  seoee  repreeeDts  the  application  of  the 
principles  of  inductive  pbQoaophy  to  the  products  of  man's  facul- 
ties. Yon  are  aware  that  that  philosophy  proceeds  from  obeerred 
facta  alone ;  it  discards  alt  preconceived  opinions  concerning  these 
facts :  it  renounces  all  allegiance  to  dc^nia,  or  doctrine  or  intuition ; 
in  short,  to  every  form  of  statement  that  is  not  capable  of  verifi- 
cation. Ite  method  of  procedure  is  by  comparison,  that  is,  by  the 
logical  equations  of  similarity  and  diversity,  of  identity  and  differ- 
ence ;  and  on  these  it  bases  those  generalizations  which  range  the 
isolated  fact  under  the  general  law,  of  which  it  is  at  once  the  ex- 
ponent and  the  proof. 

By  Bucb  comparisons,  ethnology  aims  to  deline  in  clear  terms 
the  influence  which  the  geographical  and  other  environment  exer- 
cises on  the  individual,  the  social  group  and  the  race;  and,  converse- 
ly, bow  much  in  each  remains  unaltered  by  the  external  foixjes,  and 
what  residual  elements  are  left,  defiant  of  surroundings,  wholly 
personal,  purely  human.  Thus,  rising  to  wider  and  wider  circles 
of  observation  and  generalization,  it  will  be  able  at  last  to  offer  a 
conclusive  and  exhaustive  connotation  of  what  man  is, — a  neces- 
sary preliminary,  mark  you,  to  that  other  question,  so  often  and 
so  ignorantly  answered  in  the  past,  as  to  what  be  should  be. 

Ethnology,  however,  does  not  and  should  not  concern  itself  with 
tbis  latter  inquiry.  Its  own  field  is  broad  enough,  and  the  harvest 
offered  is  rich  enough.  Its  materials  are  drawn  from  the  whole  of 
history  and  from  pre-bistory.  Those  writers  who  limit  its  scope 
to  the  explanation  of  the  phenomena  of  primitive  social  life  only, 
have  so  done  because  these  phenomena  are  simpler  in  such  con- 
ditions, not  that  the  methods  of  ethnology  are  applicable  only  to 
aacb.  On  the  contrary,  they  are  not  merely  suitable,  they  are 
necessary  to  all  the  facts  of  history,  if  we  would  learn  their  true 
meaning  and  import.  The  time  will  come,  and  that  soon,  when 
sonnd  historians  will  adopt  as  their  guide  the  principles  and  meth- 
ods of  ethnologic  science,  because  by  these  alone  can  they  assign 
to  the  isolated  fact  its  right  place  in  the  vast  structure  of  human 
development. 

In  the  past,  histories  have  told  of  little  but  of  kings  and  their 
wars ;  some  writers  of  recent  date  have  remembered  there  is  such 
a  thing  as  the  People,  and  have  essayed  to  present  its  bumble 
annals ;  but  bow  few  have  even  attempted  to  avail  themselves  of 
the  myriad  side-ligbts  which  ethnology  can  throw  on  the  motives 
and  the  manners  of  a  people,  its  impulses  and  acquisitions  ? 
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It  ia  the  conetant  aim  of  ethnology  to  present  ita  reaultfi  free 
from  bias.  It  deprecates  alike  entbueiaBin  and  antipathy.  Like 
Spinoza's  God,  tiullum  amat,  inUlnm  odit.  Ita  aim  is  to  compare 
(liepaBsionately  all  the  acts  and  arta  of  man,  his  philoeophies  and 
religions,  his  social  schemes  and  peraonni  plans,  weighing  and  an- 
alyzing them,  separating  the  local  and  temporal  in  them  from  the 
permanent  and  general,  espiaining  the  former  by  the  conditions 
of  time  and  place,  referring  the  latter  to  the  category  of  qualities 
which  make  up  the  oneness  of  humanity,  the  solid  ground  on  which 
he  who  hereafter  builds,  "  will  build  for  aye." 

This,  then,  briefly  stated,  is  the  aim  of  that  department  of  an- 
thropology which  we  call  ethnology.  In  yet  fewer  words,  its  mis- 
sion is  "  t«  define  the  universal  in  humanity,"  as  distinguished 
from  all  those  traits  wliich  are  the  products  of  fluctuating  eoTiron- 
ments. 

This  universal,  however,  is  to  be  discovered,  not  assumed.  The 
fatal  flaw  in  the  arguments  of  most  philosophei-s,  is  that  they  frame 
a  theory  of  what  man  is  and  what  are  the  laws  of  his  growth,  aod 
pile  up  proofs  of  these,  neglecting  the  counter- evidence,  and  passing 
in  silence  what  contradicts  their  hypotheses. 

Take,  for  instance,  the  doctrine  of  evolution  as  applied  to  man. 
It  is  not  only  a  doctrine  but  a  dogma  with  many  scientists.  They 
look  with  theological  ire  on  any  one  who  questions  it.  I  have  al- 
ready said  that  in  the  long  run  and  the  general  average  it  has  been 
true  of  man.  But  that  we  have  any  certainty  that  it  will  continue 
true,  is  a  mistake ;  or  that  it  has  been  true  of  the  vast  majority 
of  individnals  or  ethnic  groups,  is  another  mistake.  As  the  basis 
for  a  boastful  and  conBdent  optimism  it  is  as  shaky  as  sand.  Taken 
at  its  real  value,  as  the  provisional  and  partial  result  of  our  obser- 
vations, it  is  a  useful  guide;  but  swallowed  with  unquestioning 
faith  as  a  final  law  of  the  universe,  it  is  not  a  whit  more  inspiring 
than  the  narrowest  dogma  of  religious  bi^^otry. 

We  have  no  right,  indeed,  to  assume  that  there  is  anything  uni- 
versal in  humanity  until  we  have  proved  it.  But  this  has  been 
doue.  Its  demonstration  ia  the  last  and  greatest  conquest  of  eth- 
nology, and  it  is  so  complete  as  to  be  bewildering.  It  has  been 
brought  about  by  the  careful  study  of  what  are  called  "  ethno- 
graphic parallels,"  that  is,  similarities  or  identities  of  laws,  games, 
customs,  myths,  arts,  etc.,  in  primitive  tribes  located  far  asnnder 
on  the  earth's  surface.  Able  students,  such  as  Bastian,  Andree, 
Post,  Uteinmetz  and  others  have  collected  so  many  of  these  par- 
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allels,  often  of  aeemmglj  the  most  artificial  and  capricious  char- 
act«r,  eztendiDg  iato  aueh  minute  aud  apparentlj  accidental  details 
from  tribes  almost  aatipodal  to  each  other  on  the  glohe,  that  Dr. 
Post  does  not  hesitate  to  say:  "  ISuch  resalts  leave  no  room  for 
doubt  that  the  psychical  faculties  of  the  indiWdiial  as  soon  as  they 
reach  outward  expression  fall  under  the  control  of  natural  laws  as 
Hxed  as  those  of  inorganic  nature."' 

As  the  endless  variety  of  arts  and  events  in  the  culture  history  of 
different  tribes  in  different  places,  or  of  the  same  tribe  at  different 
epochs,  illustrates  the  variables  in  anthropologic  science,  so  these 
independent  parallelisms  prove  beyond  cavil  the  ever-present  con- 
stant in  the  problem,  to  wit,  the  one  and  unvarying  psychical  na- 
ture of  man,  guided  by  the  same  reason,  swept  by  the  same  storms 
of  passion  and  emotion,  directed  by  the  same  will  toward  the  same 
goals,  availing  itself  of  the  same  means  when  they  are  within  reach, 
finding  its  pleasure  in  the  same  actions,  lulling  its  fears  with  the 
same  sedatives. 

The  anthropologist  of  to-day  who,  like  a  late  distinguished 
scholar  among  ourselves,  would  claim  that  because  the  rather  com- 
plex social  system  of  the  Iroquois  had  a  close  parallel  among  the 
Manda  tribes  of  the  Punjab,  therefore  the  ancestors  of  each  must 
have  come  from  a  common  culture  center;  or,  nho,  like  an  emi- 
nent living  English  ethnologist,  sees  a  proof  of  Asiatic  relations  in 
American  culture  because  the  Aztec  game  of  patolU  is  like  the  East 
Indian  game  otparcliesi, — such  an  anthropologist,  I  say,  may  have 
contributed  ably  to  his  science  iu  the  past,  but  he  does  not  know 
where  it  stands  to-day.  Its  true  position  on  this  crucial  question 
is  thus  tersely  and  admirably  stated  by  Dr.  St«inmetz  :— 'The 
varioUB  customs,  institutions,  thoughts,  etc.,  of  differeut  peoples 
are  to  be  regarded  either  as  the  expressions  of  the  diSerent  stadia 
of  culture  of  our  common  humanity;  or,  as  different  reactions  of 
that  common  humanity  under  varying  conditions  and  circums  Lances. 
The  one  does  not  exclude  the  other.  Therefore  the  concordance 
of  two  peoples  in  a  custom,  etc.,  should  be  explained  by  borrow- 
ing or  by  derivation  from  a  common  source  only  when  there  are 
special,  known  and  controlliug  reasons  indicating  this  ;  and  when 
these  are  atwent,  the  explanation  should  be  either  because  the  two 
peoples  are  on  the  same  plane  of  culture,  or  because  their  surrouud- 
inga  are  similar."' 
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This  IB  tme  not  onlj  of  the  articleB  intended  for  lue,  to  supply 
the  necessities  of  existence,  as  weapons  aod  huts  &nd  boats, — we 
might  anticipate  that  they  would  be  something  similar,  otherwise 
they  would  not  serve  the  purpose  everywhere  in  view ;  but  the 
aiitUogies  are,  if  anything,  atill  more  close  and  striking  when  we 
come  to  compare  pure  products  of  the  fancy,  creations  of  the  imag- 
ination or  the  emotions,  snch  as  stories,  myths,  and  motives  of 
decorative  art. 

It  has  proved  very  difficult  for  the  comparative  mythologiat  or 
the  folk-lorist  of  tlie  old  school  to  learn  that  the  same  stories,  for 
instance,  of  the  four  rivers  of  Paradise,  the  flood,  the  ark  and  the 
patriarch  who  is  saved  in  it,  arose  independently  in  Western  Asia, 
Id  Mexico  and  in  South  America,  as  well  as  in  many  interveniDg 
places,  alike  even  in  details,  and  yet  neither  boirowed  one  from  the 
other,  nor  yet  drawn  from  a  common  source.  But  until  be  un- 
derstands this,  he  hiiB  not  caught  up  with  the  progress  of  ethno- 
logic science. 

Ho  it  is  also  with  the  motives  of  primitive  art,  be  they  symbolic 
or  merely  decorative.  How  many  volumes  have  been  written  trac- 
ing the  migrations  and  connections  of  nationn  by  the  distribution  of 
some  art  motive,  say  the  svaalika,  the  maeander  or  the  cross !  And 
how  little  of  value  is  left  in  all  such  speculations  by  the  rigid  an- 
alysis of  primitive  arts  that  we  see  in  such  works  as  Dr.  Gnisse's 
Anfange  der  Kiinst,  or  Dr.  Haddon's  attractive  mou<^raph  on  the 
"Decorative  Art  of  British  New  Guinea,"  published  latt  year! 
The  latter  sums  up  in  these  few  ami  decisive  woiils  the  result  of 
such  researches  pursued  on  strictly  inductive  lines, — "  The  same 
processes  operate  on  the  art  of  decoration  whatever  the  subject, 
wherever  the  country,  whenever  the  age."  This  is  equally  true  of 
the  myth  and  the  folk-tale,  of  the  symbol  and  the  legend,  of  the 
religious  ritual  and  the  musical  scale. 

I  have  even  attempted,  1  hope  not  rashly,  to  show  that  there  are 
quite  a  number  of  important  words  in  languages  nowise  related  by 
oi'igin  or  contact,  which  are  phonetically  the  same  or  similar,  not 
of  the  mimetic  class,  but  arising  from  certain  common  relaiious  of 
the  physiological  function  of  language ;  and  I  have  ui^ed  that 
words  of  Ibis  class  should  not  be  accounted  of  value  in  studying 
the  affiliations  of  languages.* 

And  [  have  also  endeavored  to  demonstrate  that  the  saoredness 
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which  we  obBer\'e  attached  to  certain  uatnbers,  and  the  same  num- 
beTB,  in  so  maDj  mythologies  and  customs  the  world  over,  is  neither 
fortuitous,  nor  borrowed  the  one  from  the  other ;  but  depends  on 
fixed  relations  which  the  human  bod.v  bears  to  its  surroundings, 
and  the  human  mind  to  the  laws  of  its  own  activity.  And  there- 
fore, that  all  snoh  coiDCideuces  and  their  coosequences — aod  it  is 
surprising  bow  far-reaching  these  are — do  not  belong  to  the  sim- 
ilarities  which  reveal  contact,  but  only  to  those  which  testify  to 
psychical  unity. ^ 

So  numerous  and  so  amazing  have  these  examples  of  culture- 
identities  become  of  late  years  that  they  have  led  more  than  one 
student  of  ethnology  into  a  denial  of  the  freedom  of  the  human  will 
ander  any  of  the  definitions  of  voluntary  action.  But  the  aims  of 
ethnology  are  not  so  aspiring.  It  is  strictly  a  natural  science, 
dealing  with  outward  things,  to  wit,  the  expressions  of  man's  psy- 
chical life,  endeavoring  to  ascertain  the  conditions  of  their  appear- 
ance and  disappearance,  the  oiganic  laws  of  their  birth,  growth  and 
decay.  These  laws  must  undoubtedly  be  correlated  witli  certain 
mental  traits,  but  it  is  noL  the  business  of  tlie  ethnologist  to  pur- 
sue them  to  their  last  analysis  in  the  realm  of  metaphysics.  For 
instance,  we  may  trace  all  forms  of  punishment  back  to  the  indi- 
vidual's passion  for  revenge;  or  we  may  analyze  all  systems  of 
religion  until  we  find  the  common  source  of  all  to  he  man's  dread 
of  the  unknown ;  and  these  will  be  sufficient  ethnologic  explana- 
tions of  both  these  phenomena ;  but  not  a  final  analysis  of  the 
emotion  of  dread  or  the  thirst  for  vengeance.  Ethnology  declines 
to  enter  these  realms  of  abstractions. 

[  repeat  that  to  define  "  the  universal  in  humanity"  is  the  aim 
of  ethnology,  that  is,  the  universal  soul  or  psyche  of  humanity. 

But  let  me  not  be  understood  as  speaking  of  this  as  of  some 
eniity,  like  the  ame  humaine  of  the  Comtiets.  'i'hat  were  sophis- 
tical word-mongering  in  the  style  of  ancient  scboiHSticism.  There 
is  no  Boch  entity  as  humanity,  or  race,  or  people,  or  nation.  There 
IB  nothing  but  the  individual  man  or  woman,  the  "  single,  separate 
person,"  as  Walt  Whitman  says.  Hence  some  of  the  most  advanced 
ethnologists  are  ready  to  give  up  the  ethnos  itself  as  a  subject  of 
study.    Those  terms  so  popular  a  few  years  ago,  Volkerpachykologk, 

■•■ThaOrtEtnofSncreaSuinbcrB."  By  D.G.  Brtnton.  la  the  A mrritan  AnlhrnpoUi- 
»u*,  Aprtl,  lew.  Inmj  Mvtlu  ofthiSm  WotM  (Sev  York,  1818.  Chapter  III,  "Tbe 
SKred  Kumbei,  lU  Ortgtc  and  AppllcatiooB").  I  httil  shown  tbe  prepotency  of  the 
Damberybur  both  la  AiDeriean  and  Old  World  mTihology,  ritual,  Btatecrkft.  etc. 
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VolkeriiMwiken,  racial  psychology,  ethnic  Bentiments,  and  tbe  like, 
are  looked  upon  with  distrust.  The  external  proofs  of  the  psychical 
unity  of  the  whole  species  have  multiplied  so  abundantly  that  some 
maintain  strenuously  that  it  is  not  ethnic  or  racial  peculiarities, 
but  solely  external  conditious  on  the  one  hand  and  individual 
fftcultiefl  on  the  Other,  which  are  the  factors  of  culture-evolution. 

While  I  admit  that  this  question  is  still  sub  judice,  I  add  that  the 
position  just  stated  seems  to  be  erroneous.  All  members  of  the 
species  have  common  human  mental  traits ;  that  goes  withoat  say- 
ing ;  and  in  addition  it  seems  to  me  that  each  of  the  great  races, 
each  ethnic  group,  has  its  own  added  special  powers  and  special 
limitations  compared  with  the  others ;  and  that  these  ethnic  and 
racial  psychic  peculiarities  attached  to  all  or  nearly  all  members  of 
the  group  are  tremendously  pot«nt  in  deciding  the  result  of  its 
struggle  for  existence. 

I  must  still  deny  that  all  races  are  equally  endowed, — or  that  the 
position  with  reference  to  civilization  which  the  various  ethnic 
groups  hold  to  day,  is  one  merely  of  opportunity  and  externalitiea, 
1  must  still  claim  that  the  definition  of  tbe  elhno»  is  one  of  the 
chief  aims  of  ethnology  ;  ami  that  the  terms  of  this  deliiiition  are 
not  satistied  by  geographic  explanations.  Let  me,  with  utmost 
brevity,  name  a  few  other  connotations,  prepotent.  I  believe,  in 
the  future  fate  of  nations  and  races. 

None,  I  maintain,  can  escape  the  mental  coirelatious  of  ita 
physical  structure.  The  black,  tlie  brown  and  the  red  races  differ 
anatomically  so  much  from  the  white,  CBpccially  in  their  splanchnic 
Oi^ans,  that  even  with  equal  cerebral  capacity,  they  never  could 
rival  its  results  by  equal  efforts. 

Again,  there  is  in  some  stocks  and  some  smaller  ethnic  groups  n 
peculiar  mental  temperament,  which  has  become  hereditary  an<l 
general,  of  a  nature  to  disqualify  them  for  the  atmosphere  of  mod- 
ern enlightenment.  Dr.  Von  Buschan  has  recently  pointed  out  this 
as  distinctly  and  racially  pathologic;  an  iuborn  morbid  tendency, 
constitutionally  recreant  to  the  codes  of  civilization,  and  therefore 
technically  criminal. 

Once  more,  one  cannot  but  acknowledge  that  the  relations  of  the 
emotional  to  the  intellectual  nature  vary  considerably  and  per- 
manently in  difForcnt  ethnic  groups.  Nothing  is  more  incorrect 
than  the  statement  so  ofteu  repeated  by  physicians  that  the  modern 
civilized  man  has  a  more  sensitive  emotional    system  than  the 
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sav^e.  The  reverse  is  the  case.  Since  the  Dark  Ages,  Europe 
has  Dot  witnessed  epidemic  neuroses  so  violent  as  those  still  prev- 
alent among  rude  tribes. 

These  and  a  number  of  similar  trails  separate  races  and  peoples 
from  each  other  by  well  marked  idioByncrasies,  extending  to  the 
vast  majority  of  their  members  and  pregnant  with  power  for  weal 
or  woe  on  their  present  fortunes  and  ultimate  destinies.  The  pa- 
tient and  thorough  investigations  of  these  pecidiaritiea  is,  there- 
fore, one  of  the  most  apposite  aims  of  modem  ethnology. 

la  this  sense  we  can  speak  of  the  Volksijeist  and  Viilkerijeilanheti, 
&  racial  mind,  or  the  lemperament  of  a  jKople,  with  as  much  pro- 
priety and  accuracy  as  we  can  of  any  of  the  physical  traits  which 
distinguish  it  from  other  peoples  or  races. 

For  the  branch  of  anthropology  which  has  for  its  field  the  inves- 
tigation of  these  general  mental  traits,  the  Germans  have  proposed 
the  name  "  Charactcrology  "  {Knrnatemlogie) .  Its  aim  is  to  ex- 
amine the  collective  mental  conditions  und  expressions  of  ethnic 
groups,  and  to  point  out  wherein  they  differ  from  other  groups  and 
from  humanity  at  large ;  also,  to  find  throngli  what  causes  these 
peculiarities  came  about,  the  genetic  laws  of  their  appearance,  and 
the  cousetjuences  to  which  they  have  given  rise. 

This  branch  of  anthropology  is  tliat  which  offers  a  positive  basis 
for  legislation,  politics  tind  education,  as  applied  to  a  given  ethnic 
group ;  and  it  is  only  through  its  careful  study  and  application  ihat 
the  be^t  results  of  these  can  be  attained,  and  not  by  the  indis- 
criminate enforcement  of  general  prescriptions,  as  has  hitherto 
been  the  custom  of  governments. 

The  development  of  humanity  as  a  whole  has  arisen  from  the 
differences  of  its  component  social  parts,  its  races,  nations,  tribes. 
Their  specific  peculiarities  have  brought  about  tlie  struggles  which 
in  the  main  have  resulte<l  in  an  advance.  Theise  peculiarities,  as 
ascertained  by  objective  investigation,  supply  the  only  sure  Foun- 
dation for  legislation  ;  not  n  priori  notions  of  tiie  rights  of  man, 
nor  abstract  theories  of  what  should  constitute  a  perfect  state,  as 
WHS  the  fashion  with  the  older  philosophies,  and  still  is  with  ihe 
modern  social  reformers.  The  aim  of  the  anthro[iol(^ist  in  this 
practical  field  is  to  ascertain  in  all  their  details,  such  as  religions, 
language,  social  life,  notions  of  right  and  wrong,  etc.,  wherein  lie 
the  idiosyncrasies  of  a  given  group,  and  frame  its  laws  accoi-dingly. 

Perhaps  what  i  have  said  sufficiently  explains  the  aims  of  eth- 
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nologj.  Some  oue  has  pertinently  called  it  "  the  natural  science 
of  social  life,"  because  its  tnelhods  ure  strictly  those  of  the  natural 
sciences,  and  its  material  is  supplied  by  man  living  in  society. 

The  fiaal  arbiter,  however,  to  whom  it  appeals,  is,  t  repeat,  not 
the  etknos,  not  the  social  group,  but  the  individual.  I  think  it 
was  Goethe  who,  nearly  a  century  ago,  littered  the  pithy  remark, — 
"  Man  makes  genera  and  epeciea  ;  Nature  makes  only  individuals." 
Hence,  the  justification  of  any  result  clHiined  by  ethnology  must 
come  from  the  psychology  of  the  individual ;  in  his  peLSOual  feel- 
ings and  thoughts  will  be  discovered  the  final  and  only  complete 
explanation  of  the  forms  of  sociology  and  the  events  of  history. 
As  I  have  elsewhere  urged,  man  himself,  the  individual  man,  is  the 
only  final  measure  of  his  own  activities,  in  what«ver  direction  they 
are  directed.' 

Ou  the  other  hand,  the  only  lational  psychology — using  that 
term  as  a  science  of  the  mental  processes — mnat  be  the  outcome 
of  anthropology  conducted  as  a  natural  science.  For  thousands 
of  years  other  plans  have  been  pursued.  The  philosopher  would 
delve  in  his  "  inner  consciousness  ;"  the  theologian  would  turn  to 
his  revelation ;  the  historian  would  reason  on  his  undigested  facts ; 
but  the  psychologist  of  the  future,  taking  nothing  for  granted,  will 
define  the  mentality  of  the  race  by  analyzing  each  of  its  lines  of 
action  back  to  the  individual  feelings  which  gave  them  rise. 

It  is  quite  likely  that  some  who  have  heard  me  thus  far,  and  have 
agreed  with  me,  are  still  dissatisfied.  Ou  their  lips  is  that  question 
which  is  so  often  put  to,  and  which  so  often  puzzles,  the  student  of 
the  sciences,  w/  bonof  What  practical  worth  have  these  analyses 
and  generalizations  which  have  been  referred  to? 

Fortunately,  the  anthropologist  is  not  puzzled.  His  science,  like 
others,  has  its  abstract  side,  seemingiy  remote  from  the  interests 
of  the  workaday  world;  but  it  is  also  and  preeminently  an  ap- 
plied science,  one  the  practicality  and  immediate  pertinence  of 
whit'h  to  daily  adairs  render  it  utilitarian  in  the  highest  degree. 

Applied  anthropology  has  for  ita  aims  to  bring  to  bear  on  the 
improvement  of  the  species,  regarded  on   the  one  band  as  groups, 

'  "Mun  lilinioLrUtheonl7llnMmessDruor  hlriUKiiBcUvllirg.  Ti>  ht«  own  rorrc 
and  fncultles  all  other  Cents  are  In  Uie  en<l  referrei).  AU  wlenceg  hdiI  urta,  all 
pleasores  and  pursuits,  are  assigned  Ihelr  respertlTc  rank  In  bis  Inioreat  by  refer 
encB  to  thoee  [ihyslcal  powers  and  mental  proccssou  which  are  peculiarly  the  property 
nf  hiB  own  species."    Anlhropoloffii  at  a  Scienct.  etr...  p.  t. 
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and  on  the  other  as  mdividuals,  the  results  obtained  by  ethnogra- 
phy, ethnology  and  pByGhot<^y. 

Snch  an  improTement  ia  broadly  referred  lo  aa  an  increased  or 
higher  civilization ;  and  it  is  the  avowed  aim  of  applied  anthropology 
accurately  to  ascertain  what  are  the  criteria  of  civilization,  what 
individaal  or  social  elements  have  In  the  past  contributed  most  to 
it,  how  these  can  be  continaed  and  strengthened,  and  what  new 
forces,  if  any,  may  be  called  in  to  hasten  the  progress.  Certainly 
no  aims  could  be  more  immediately  practical  than  these. 

Here  again  anthropology  sharply  opposes  its  methods  to  those 
of  the  ideologists,  the  dogmatists,  and  the  deductive  philosophers. 
It  refuses  to  ask.  What  should  improve  man?  but  aslta  only,  What 
kcu  improved  him  in  the  past?  and  it  is  extremely  cautious  in  its  de- 
cision as  to  what "  improvement "  really  means.  It  ceitainly  does 
not  accept  the  definition  which  up  to  the  present  the  philosophies 
and  theologies  have  offered  ;  any  more  than  it  accepts  the  means  by 
which  these  claim  ttiat  our  present  civilization  has  been  brought 
about. 

This  department  of  anthropology  is  stilt  in  its  infancy.  We  are 
only  beginning  to  appreciate  that,  in  the  future,  political  economy, 
like  history,  will  have  to  be  rearranged  on  lines  which  this  new 
science  dictates.  The  lessons  of  the  past,  their  meaning  clfarly 
apprehended,  will  be  itcknowledged  as  the  sole  guides  for  the  fut- 
ure. It  may  be  tnie,  as  De  Tooqueville  said  of  the  United  States, 
that  a  new  world  needs  a  new  political  science ;  Imt  the  only  sure 
foundation  for  the  new  will  be  the  old. 

Applied  anthropology  clearly  recognizes  that  the  improvement 
of  humanity  depends  primarily  on  the  correct  adjustment  of  the 
group  to  the  individual ;  and,  aa  in  ethnology,  its  ultimate  reference 
is  not  to  the  group,  but  to  the  individual.  In  the  words  of  John 
Stuart  Mill,  the  first  to  apply  inductive  science  to  social  evolution, 
it  is  that  the  individual  may  become  ■'  happier,  nobler,  wiser,  " 
that  all  social  systems  have  any  value. 

We  may  profitably  recall  what  the  same  profound  thinkei'  and 
logician  tella  ns  have  been  up  to  the  present  time  the  prime  mov- 
ers in  human  social  progress.  They  are  :  first,  property  and  its  pro- 
tection ;  secoud,  knowledge  and  the  opportunity  to  use  it ;  and  third, 
cooperation,  or  the  application  of  knowledge  and  property  to  the 
benefit  of  the  many. 

Bnt  Mill  was  altogether  too  acnte  an  observer  not  to  perceive 
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that  while  these  momenta  have  proved  powerful  stimulaats  to  the 
group,  they  have  often  reacted  iojuriously  on  the  individual,  de- 
veloping that  morbid  and  remorseless  egotism  which  ia  so  preva- 
lent in  mo(1ern  civilized  communities.  Nor  should  I  omit  to  add 
that  the  remedy  which  be  urged  and  believed  adequate  for  this  dan- 
gerous symptom  is  one  which  every  anthropologist  and  everyseien- 
tist  will  fully  endorse, — the  general  inculcation  of  the  love  of  truth, 
scientific,  verifiable  truth. 

[t  seems  clear  therefore  that  the  teachings  of  anthropology, 
whether  theoretical  or  practical,  lead  us  bauk  to  the  individual  as 
the  point  of  departure  and  also  the  goal.  The  state  was  made  for 
him,  not  he  for  the  state  ;  any  improvement  in  the  group  must  start 
by  the  impi-ovement  of  its  individual  members.  This  may  seem  a 
truism,  but  how  constantly  is  it  overlooked  in  the  most  modem 
legislation  and  schemes  of  social  amelioration  !  How  many  even 
of  such  a  learned  audience  as  this  have  carefully  considered  ia 
what  respects  the  individual  man  has  improved  since  the  beginning 
of  historic  time.  Is  he  taller,  stronger,  more  beautiful?  Are  his 
senses  more  acute,  his  love  purer,  his  memory  more  retentive,  hia 
will  firmer,  his  reason  stronger?  Can  you  answer  me  these  ques- 
tions correctly?  I  doubt  it  much.  Yet  if  you  cannot,  what  right 
have  you  to  say  that  there  is  any  improvement  at  all? 

To  be  sure,  there  is  leas  physical  suffering,  less  pain.  War  and 
famine  and  bitter  cold  are  not  the  sleulb-hounds  that  they  once 
were.  The  dungeons  and  flames  of  brutal  laws  and  bigoted  relig- 
ions have  mostly  passed  away.  Life  is  on  the  average  longer,  its 
days  of  sickness  fewer,  justice  is  more  within  reach,  mercy  is  more 
bountifully  dispensed,  the  tender  eye  of  pity  is  ever  unscaifed. 

But  under  what  difflculties  have  these  resntls  been  secured  I  What 
floods  of  tears  and  blood,  what  long  wails  of  woe,  sound  down  the 
centuries  of  the  past,  poured  forth  by  humanity  in  its  desperate 
struggle  for  a  better  life !  A  struggle  which  was  blind,  unconscious 
of  its  aims,  unknowing  of  the  means  by  which  they  should  be  ob- 
tained, groping  in  darkness  for  the  tracli  leading  it  knew  not 
whither. 

Ignorant  of  his  past,  ignorant  of  his  real  needs,  ignorant  of  him- 
self, man  has  blundered  and  stumbled  up  the  thorny  path  of  prog- 
ress for  tens  of  thousands  of  years.  Mighty  states,  railliona  of  in- 
dividuals, have  been  hurled  to  destruction  in  the  perilous  ascent, 
mistaking  the  way,  pursuing  false  paths,  following  blind  guides. 
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Now  anthropology  steps  in,  tbe  new  Science  of  Mau,  offering  the 
knowledge  of  what  lie  has  been  and  is,  the  young  but  wise  teacher, 
revealing  the  fatnre  by  the  nnwavering  l^bt  of  the  past,  offering 
itself  as  man's  trusty  mentor  and  friend,  ready  to  conduct  him  by 
sore  steps  upward  and  onward  to  the  highest  summit  which  his 
aatore  is  capable  of  attaining ;  and  who  dares  set  a  limit  to  that? 

This  is  tbe  final  aim  of  anthropology,  the  lofty  ambition  which 
the  student  of  this  science  deliberately  eeU  before  himself.  Who 
will  point  to  a  worthier  or  a  nobler^one? 

A.    A.    A.    B.    VOL.    ZUV  2 
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DiVKUlPMENT  OF  fOlfM  UBHVUL  qUlTBRNION   KXPRBBBIOMI,  WITH   APfUCA- 
TIONit  TO    OBOMBTRT    OP    THRn    AND    POUR     l>INIt:<BION-'.       Bj    IVof. 

Jamks  BnunB  8h«W,  Jacksonville,  III, 
i;a8«tbact.] 

Tnie  is  a  derelopment  of  tbe  fanctloDB  luenttoned  brtefly  by  llamUton 
(Elements,  Qerman  TrsnslstloD, Tliell  111,  Knp.  II.  §  SHE.  (6).  XVI-ZXIIt) 
•Dd  qaotedbyTalt  (3rd  edition,  chsp.  V,  ex.  6).  Varloas  well  knowo  de- 
tenuinsnt  formalffi  are  dedaced.  Tlien  are  fouDd  ii  set  of  four  qoater. 
ntong  satisfying  tlie  equations 

I  =  A.  m  np  m  =  ^  A.  n p  I,  n  :=  A.  p I  m. p  :=  —  A.  I  m  a 
8.1  Amnp-'x/  —  1.  S.  i  m=0—  S.ln  =  S.lp=  S  m  n  =  S.  m  p 
-S.np 
and  formnle  satisfled  b;  these  four  qaaternlona  are  worked  out. 

An  application  1e  made  to  projective  and  syutlietic  geometry  of  space  of 
three  dimensions,  the  equations  at  the  line,  plane,  point  and  qaadrlc  be- 
ing given,  with  some  theorems. 

A  second  application  is  given,  to  space  of  four  dimensions,  Incladlog 
the  eqnatlons  of  the  line,  point,  plane,  iiphere,  and  quadrlc  surfaces,  with 
a  few  theorems  to  illustrate  the  use  of  the  four  quaternions  developed. 


Thk  cohstant  of  abbrration.    By  Prof.  C.  I..  Doouttlk,  Bethlehem. 
Pa. 

Tbib  paper  presents  a  value  of  this  constant  as  deduced  from  3796 
Zenith  Telescc^  observations  made  between  the  dates  1893,  Oct.  10.  and 
IMS.  Dec.  27. 

The  number  of  pairs  of  stars  employed  was  106. 

The  original  program  was  arranged  with  a  view  to  the  investigation  of 
this  constant,  together  with  the  periodic  variation  of  the  latitude.  Ac- 
cordingly the  observations  were  made  for  the  most  part  in  tbe  morning 
and  evening  when  the  effect  of  the  aberration  was  large. 

17i4  observations  were  made  before  midnight;  10G2  after  midnight. 

Each  olnervation  rurnishcs  an  equation  of  tbe  form 

V«  +  ^  +  Av  +  Bx  +  Oi  +  Du  +  Ep  +  Tu  =r, 
(21) 


j,i,z=^uy  Google 


22  SKcnoN  k. 

7o  being  tm  asaamed  latlttide, 

d  betng  B  constant  correction  to  Vn' 

y,  X,  2,  u,  T&laes  depending  on  the  periodic  Tkrl&tlon  of   ttie  latitude, 

P  the  correction  to  Btrave's  value  or  the  aberration  constant, 

«  the  progressive  variation  ol  the  latitude. 

Subtracting  the  corresponding  terms  of  aii  eqnallon  given  b;&  morning 
obserratlon  from  those  of  an  evening  obsarvatloii  on  the  aarae  pair,  there 
resulted  1819  equations  of  the  form 
iA  -A')ti  +  (,B- B')  X  +  (C- C)i-\-{D-D')rt  +  (,E-E')P  + 

(r—  T')  u  =  f  —  / 
E  and  B'  having  opposite  algebraic  signs  the  coBfBclent  of  p  was  rela- 
ttvel;  large. 

A  solDtlon  of  these  equations  gives  tar  p  thevalne  .107  ±.009,  maklog 
the  value  of  the  constant  of  aberiatlon  as  derived  from  tbla  series 
20.  "ess  ±  .000. 


On  THBOONSTANT  OF  NUTATION.    By  Dr.  S.  C,  Chandlkr,   Cambridge, 
Mase. 

{abhtbact.! 

This  paper  consists  of : 

(n)  A  new  determination  of  the  constant  of  Innar  nutation  from  an 
extensive  bodj  of  obaervatlone  not  hitherto  employed  for  tbls  purpose 
(tbose  of  Pond)  and  calcalaied  by  Its  distribution  to  avoid  conalaDl  sonrces 
of  error  affecting  manj  previous  determinations. 

(b)  A  combination  of  thlx  value  with  those  of  previous  Investigations, 
to  deduce  the  most  probable  value  of  this  fundamental  constant  of  Astron- 

[Paper  to  be  printed  In  the  Astronomical  Jonrnal.] 


Phoorbss  of  thk  zohk  work  at  thb  Naval  OnsiutVATOKY,  Washinoion, 
D.  C.    B;  Assistant  Astronomer  A.  N.  Skiknkr,  Washington,  D.  C. 

[ABSraACT.] 

Turn  paper  details  the  relation  of  this  work  to  the  general  scheme  of 
the  zone  work  planned  bj  the  German  Astronomical  Society,  and  stales 
the  methods  employed  and  Instruments  used.  In  the  Naval  Observatory 
lone,  —13°  60'  to — 18°  10',  are  more  than  8R89  stars.  The  plan  Is  to  ob- 
serve each  star  at  least  twice,  once  in  each  position  of  the  instrument. 
On  this  work  16349  observatlond  have  been  made.  The  observations  of 
the  zone  will  probalily  be  completed  this  coming  winter,  and  It  will  require 
about  two  years  after  that  to  finish  the  reductions. 
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On  THK  IHSTBIBUTIOK  AND  Tl 
NBTIBM,  SOB.  U  INS  m. 

Thbsb  are  in  contlaastloD  of  my  rese&rcheii.  The  speclil  object  of  No. 
Illis  to  Bbowthatthesecondar;  equatorial  magnetic  dtp-poleacansliigthe 
principal  pbenomena  of  the  dUtrlbutton  of  terrestrial  magnetism  appear 
likevrlse,  on  account  of  their  westwardlj  secular  motion,  to  be  the  dis- 
turbiug  centers  to  which  the  secular  xarlation  Is  to  be  referred-  Itlua- 
trated  by  charts  and  diagrams. 

[Paper  printed  1u  the  American  Joamal  of  Science  for  Sept.  and 

Oct.,  -as.] 


SvNspOTS  AMD  UAONRTtc  STORMS.  Bj  Dr.  H.  A.  Vkrdbr,  Lyuns,  V.  T. 
[abstract.] 
IiT  this  paper  are  exhibited  tables  tllastratlng  methods  of  recording 
suDBpots  and  magnetic  phenomena  so  us  tn  bring  out  their  relations 
to  each  other  and  the  periodicities  Involved.  An  attempt  Is  made,  espe- 
cially, to  show  how  the  records  of  magnetic  observations  may  be  pat  In  a 
form  so  as  to  show  in  a  compendious  way  Ihe  extent  of  the  disturbances 
from  day  to  day,  so  that  the;  may  readily  be  printed  and  made  more 
generally  accessllile.  The  idea  Is  to  use  the  length  of  the  line  traced  dot- 
ing each  twenty-four  hoars,  instead  of  the  distances  from  a  base  line, 
giving  a  value  that  wlli  be  positive  and  authentic  for  each  whole  day,  and 
showing  the  relative  amonnt  of  disturbance  from  day  to  day  by  single 
numbers  instead  of  a  moltttnde.  Such  values  when  arranged  in  tables 
In  accordance  with  the  twenty-Reven  and  one  quarter  day  periodicity, 
corresponding  to  the  time  of  a  synodic  rotation  of  the  snn,  show  at  a 
glance  the  recurrences  at  this  interval  and  afford  a  basis  for  cnmparlBon 
with  the  snnspot  and  aurora  records,  in  a  form  that  is  simple  and  direct, 
and  that  might  be  printed  in  the  journals  from  month  to  month  so  as  to 
become  generally  known  and  understood.  By  this  method  the  limitations 
Bnrroundlng  a  special  mode  of  solar  action,  differing  from  the  radiation  of 
heat  and  light,  become  evident,  and  electro- magnetic  liidactlon  of  solar 
Origin  Is  erected  into  a  special  department  of  stady.  Thus  also  Indica- 
tions of  a  relation  of  these  forces  to  thunderstorm  action,  and  storm  In- 
tensillcatton  generally,  have  been  detected,  suggesting  a  new  point  of 
view,  for  the  discussion  of  meteorological  problems. 


On  thb  spKornUM  of  Bbta  Lyra    By  Prof.   Edwin  B.  Frost,    Dart- 
month  CoUege,  Hanover,  N.  H. 
In  the  present  papec  I  propose  merely  to  point  out  some  of  the  Interest- 
ing, in  some  respects  novel,  problems  In  stellar  spectroscopy  which  recent 
Btudles  of  the  spectrum  of  BetaLyree  have  brought  to  light.    Tbe  obser- 
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vatloDS  to  wblch  reference  will  chiefly  be  made  Me  those  secured  bj 
photographic  methods  *t  FDlkowa,  at  Potsdam,  and  at  South  Kenslng- 
ton.  The  greatacriesof  spectral  platesobtAined  with  the  objectlre-piiam 
Bt  UarTud  are  now  under  Investigation,  Professor  Pickering  baring  most 
kindly  turned  them  over  to  me  for  that  purpose.  It  would  be  preraotnre 
to  report  at  present  upon  the  progress  of  that  work,  but  It  la  hoped  that 
many  of  the  problems  presented  by  tbe  leaa  extenslTe  series  of  obserra- 
tloDS  elsewhere  may  be  answered  In  part  when  the  studies  of  the  Har- 
vard plates  shall  be  farther  advanced.  The  testimony  of  the  objectlve- 
prlsra  plates  of  Harvard  Is  therefore  eicludeU,  except  In  so  fsr  as  It  has 
been  given  lu  pubUctttons  by  Profefsor  Pickering. 

ji  Lyrie  Is  welt  known  as  a  variable  star,  having  been  discovered  by 
Ooodrlcke  In  1784.  Its  light  varies  between  the  magnttuiles  8.4  and  *.B 
In  a  period  of  12''  21'' iT^,  a  aecondarj  minim  am,  at  magnitude  4.0,  oc- 
cnrrlag  nearly  midway  between  the  principal  minima.  The  brightness  Is 
the  same  at  principal  and  secondary  maximum,  that  is.  full  brightness. 
The  star  belongs  to  Vogel's  spectral  class  Ic,  which  Is  defined  as  Includ- 
ing stars  "  whose  spectra  sbow  very  faint  and  fine  metallic  lines,  or  none 
at  all,  and  in  which  the  hydrogen  Lines  and  D,  are  bright."  ^  Lyr«  andr 
Cassiopeia:  were  the  type  stars  of  this  class.  Althongb  the  recent  obser- 
vations have  shown  that  this  dellnltlon  la  not  valid  for  either  of  these 
stars,  as  the  hydrogen  lines  and  D,  appear  simnltaneonely  both  dark  and 
bright  In  ^  Lyree,  yet  for  couvenience  we  may  adhere  to  the  classification, 
without  committing  ourselves  to  the  Implications  as  regards  stellar  evo- 
lution that  may  originally  have  attached  themselves  to  Vogel's  clas^flca- 
tlon. 

When  the  spectrum  of  fl  Lyrte  was  observed  by  Vogel  at  Bothkamp 
over  twenty  years  ago,  be  announced  that  the  Intensity  of  the  bright  llnea 
seemed  to  vary  on  dlfTerent  nights,  and  this  was  conflrmed  by  other  visual 
observations.  No  special  progress  was  made  In  the  spectroscopic  study 
of  this  star  until,  In  1891,  Pickering  announced  that  hydrogen  was  also 
represented  In  the  spectrum  i)y  broad  dark  bands  and  by  other  dark  lines 
fonnd  In  the  Orion  stars  of  class  lb,  and  that  the  bright  lines  appeared  to 
shift  their  position  to  and  fro  across  the  corresponding  dark  lines.  A  con- 
nection wasalso  discerned  between  the  position  of  tbe  bright  lines  And  tbf 
phase  of  thestar's  variation,  the  bright  llnea  falilngupon  the  edges  toward 
the  red  of  the  dark  bands  during  the  first  half  of  the  period,  and  upon  the 
edges  toward  the  violet  during  the  second  half.  At  times  the  bright  lines 
also  appeared  double,  or  overlaid  the  dark  lines  in  such  a  way  thai  both 
became  nearly  invisible. 

In  1892Belopoisky  of  Putkowa  published  the  results  of  hie  first  season's 
work  upon  this  spectram,  employing  the  great  thirty-inch  refractor  and 
a  powerful  spectrograph,  of  Vogel's  design.  On  account  of  the  8t«epcolor 
curve  of  the  great  object-glass.  Belopulskj  was  obliged  to  use  the  visual 
rays  for  photogrnphlng.  ortUochromatIc  plates  being  employed.  The  por- 
tion of  spectram  Inclndi'd  extended  from  the  sodium  lines  D,  In  tbe  orange, 
to  the  hydrt^en  gamma  (Hj.)  line  in  the  deep  blue.     The  photographs  of 
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Vogelaod  of  LockreT.obtaJDedvrlthphotogrftphlcall;  corrected  objectives, 
extend  from  ft  Itttle  below  H^  to  tbe  extreme  nltra-violet,  so'that  the  se- 
ries are  complementary. 

Vogel'ti  obHervKtlona  nere  made  with  a  small  spectrograph  attached  to 
the  thirteen-lndi  photographic  refractor,  but  no  comparison  spectrum 
coDld  be  employed ;  while  Lockyor's  pUtes  were  obtained  with  a  ilx-lnch 
objective- prism.  Belopolsky's  abservatloiiB  alone  give  Information  as  to 
absolute  motions  of  the  componeot  stars  lo  the  xlght-llne,  as  hts  appara- 
tDs  alone  was  fitted  to  permit  the  use  of  a  comparison  spectrum. 

In  the  portion  of  spectrum  covered  by  bis  plates,  Belopolsky  found 
serenty-sii  bright  and  dark  lines.  To  these  Vogel's  observations  added 
fifty-one  more,  while  two  lines  occur  In  Lockyer's  list  that  were  not 
measured  by  Vogel.  I  may  eay  the  Harvard  plates  show  practically 
the  same  lines  as  were  seen  by  Voget.  except  that  the  plates  extend 
Farther  to  the  red  tlian  his,  and  thus  bring  out  additional  lines  mostly,  if 
not  all,  to  be  found  on  Belopolsky's  list.  The  simplicity  originally  cred- 
ited to  the  spectruJii  of  ^  Lyre  U  thns  found  to  be  entirely  lacking. 

The  origin  ot  these  lines,  except  those  due  to  hydrogen  and  helium,  is 
sttii  for  the  most  part  unknown.  Thu  recent  dlscoverlei  concerning  helium 
occluded  fn  certi^ti  minerals  throw,  bpwercr,  light  upon  a  number  of 
lines  which  were  previously  very  puzzling.  Thus  the  complex  band  at 
X  4471.6,  one  of  the  most  conspicuous  In  that  part  of  the  spectrum.  Is  evi- 
dently to  be  assigned  to  the  name  source  as  D,,  and  the  strong  dark  line 
with  bright  edges  at  /.  sOlt!  has  uuw  been  reported  in  the  spectrum  of  the 
gas  or  gases  from  clKvelte.  This  coincides  precisely  In  wave-length  with 
the  strong  bright  Hue  near  the  chief  nebular  line,  which  played  such  a 
conspicnous  part  in  the  spectrnm  change*  of  Nova  Aurlgs  In  ISS'J.  It 
may  be  recalled  that  in  the  reappearance  of  the  Nova  as  n  nebula,  this  line 
was  apparently  replaced  by  the  chief  net)ular  line,  which  Is  nine  tenth- 
meters  more  refninglble.  It  would  certainly  be  of  the  highest  interest  to 
discover  if  any  variation  of  temperature,  pressure,  or  electrical  condit1on!<, 
of  the  gas  giving  the  6016  line  could  change  Its  character  and  nave-length, 
and  thus  establish  a  connection  between  It  and  the  nebnlar  line.  [It 
should  be  remarki-d  here,  however,  that  no  bright  line  han  yet  bi-en  re- 
ported In  the  spectrnm  of  ^  Ljrn  near  the  poKition  of  the  second  nebular 
line  al  X  4969,  although  a  dark  line  falls  near  that  point.]  Besides  the  lines 
at  I  44T1.8  and  .(5016,  the  bright  line  at  k  4919  is  probably  also  to  be  as* 
signed  to  helinm,  having  lieen  recently  observed  by  I.ockyer  and  Destand- 
res  In  the  spectra  of  minerals  containing  helinm. 

A  conspicoons  group  of  lineH  is  fonnd  st  i  4026-4030  in  the  spectrum  of 
j^Lyrte,  which  at  present  defies  identlflcntion.  In  compteiiCy  and  be- 
tiavlor  the  group  strongly  resembles  the  hydrogen  llneH,  as  was  pointed 
out  by  Vogel.  it  was  fonnd  by  Young  in  tbe  solar  chromnspheri'.  In  1>ih3 
and  Is  doubtless  Identical  with  or  related  to  the  line  at  /  4026.  which  Is  ax 
characteristic  of  tbe  photographic  spectra  of  type  lb  (Orion  stars)  as 
Is  tbe  line  at44Tl. 8,  iinownas  the  Orion  line,  to  which  1  have  already  al- 
luded.   It  seems  therefore  reasonable  to  expect  Chat  this  line  will  soon  be 
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detected  Id  the  gases  from  minerals,  and  It  la  r&ther  Barprlslag  that  It  has 
not  already  been  found  In  the  helldni  spectrnm.' 

The  moat  remarkable  bands  or  group  in  thi:  spectrnm  of  ,3  Ljrte  Is  l^at 
blllDg  at  the  position  of  the  first  altra-vlolet  hydrogen  line  ;.  formerly 
designated  as  a, .  Ab  many  as  three  bright  Hues  and  three  dark  lines  bare 
at  timed  been  seen  (i.  e.,  photographed)  at  this  point,  overlying  each  other 
or  only  slightly  df-placed  upon  each  other.  The  exc«ptional  complexity 
of  this  gronp  Is  explained  by  the  recent  discovery  that  the  upper  compo- 
nent of  ;,  at  i  3888. 7S,  which  was  first  detected  by  Hale  some  two  years 
ago,  111  reality  belongs  to  helium.  We  therefore  have  here  a  complex 
hydrogen  group  and  a  complex  helium  group  falling  nearly  at  the  same 

The  problem  of  snccessfnlly  disentangling  the  different  components  Is 
obviously  a  ditacDlt  one. 

Thv  calclnm  lines  do  not  play  a  partlcnlarty  prominent  part  in  the  spec- 
trnmchanges  of  j3  Ljrs. 

The  spectrum  of  this  star  was  the  first  In  which  the  D,  line  was  seen 
SB  a  dark  line;  somewbat  later  Eeeler  further  announced  ItspreneDce  In  ^ 
Orlonia,  but  not  there  accompanying  a  bright  line;  a  similar  case  is  that 
of  ^  Orlonls.  This  makes  It  necessary  to  reconsider  the  view  held  by 
many  spectroscopists  that  hellnm  possesses  some  imltvldnal  peculiarity  of 
radiation  whereby  It  cannot  prodnce  a  dark  line,  and  this  new  fact  to  the 
contrary  now  removes  the  chief  objection  to  Wllslng's  theory  to  account 
forthe  fsct  that  it  appears  solely  as  a  bright  line  In  the  solar  spectrum. 
His  explanation  is  that  the  emls&tve  power  of  the  presumed  thin  sheet'nr 
hellnm  Is  too  low  to  produce  an  Impression  on  the  eye,  so  that  no  dark 
tine  would  be  seen  on  the  body  of  the  suu;but  when  the  layer  is  edgewise, 
that  is.  on  the  limb  of  the  sun.  the  reinforced  radiation  Is  snfflcient  to  pro- 
dnce the  bright  line  In  Intensity  enongh  to  be  visible. 

But  another  new  proiilem  arises — how  can  the  dark  helium  line  at 
JlM71.8be  present  in  all  of  the  Orion  Stars  without  D,  ?  Or,  If  closer 
examination  should  show  that  It  Is  present  as  a  dark  Hue  In  other  stars 
than  ,}  and  e  Orl'inls,  how  can  the  leas  refrangible  line  be  so  much  fainter 
than  the  other?  This  Is  but  one  phase  of  the  Interesting  question— how 
can  we  acconnt  for  the  existence  of  a  bright  line  In  the  lower  part  of  the 
spectrum  of  au  object,  or  substance,  which  gives  dark  lines  for  the  same 
element  In  the  upper  spectram  7 

Some  other  answer  must  be  given  than  the  mere  denial  of  such  a  possi- 
bility, which  has  been  the  method  In  some  quarters.  Unimpeachable  ex- 
amples of  this  condition  are  now  being  plentifully  found,  chiefly  on  the 
Harvard  plates  and  visually  by  Campbell  at  the  Lick  observatory.  One  of 
the  first  was  r  Argus,  which  has  a  bright  C,  a  fi^nt  or  Invisible  P,  with 
all  the  other  hydrogen  lines  dark.    Alcyone  presents  a  similar  case  as 

>  since  tbe  above  wbh  wrlttBD,  the  line,  or  r 
ported  as  present  In  the  spectram  of  clivell 
pBrifiert  to  US  high  a  de^troe  ae  pMBlble. 
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regardfl  brigbt  C.  In  how  far  this  Is  dependent  upon  tbe  condttlons  of 
emUeloD  or  upoD  those  of  absorption,  It  Is  at  present  Impossible  to  decide. 
Ab  far  as  absorption  la  concerDed,  the  most  satisfactory  explanation  to 
me  is  reached  from  analogj  with  the  general  absorption  la  the  bdd.  It 
Is  well  known  that  tbe  solar  envelope  absorbs  tbe  blue  rays  nearly  twice 
as  powerrull;  (1.7  times)  as  It  does  tbe  red  rays.  In  whatever  proportion 
this  is  also  true  of  letecCift  absorption,  for  stars  with  powerrul  envelopes 
of  hydrogen  and  helium,  will  be  the  contrast  In  the  resaltlng  dark  tines  In 
tbe  blue  as  compared  with  those  In  the  red. 

Bat  Id  P  Ljrte  the  conditions  In  thin  respect  are  very  paziUng.  for  the 
seven  or  eight  uitra-vLolet  hydrogen  lines,  from  B  upwards  to  =,  are  not 
only  dnrk  Insteud  of  bright,  but  they  also  fail  to  exhibit  In  any  degree  tbe 
compleiltyofthe  lower  lines  A  ri^<'  and  7.  Accordingly  the  orbital  mo- 
tions found  by  Belopolsky  from  a  study  of  the  F  line  would  not  at  all  ap- 
ply for  the  ultra-violet  lines.  The  query  arises— is  there  Iti  tht  system  a 
body  In  a  comparatively  quiet  physical  state  giving  a  spectrum  of  type  la? 
bnt,lfBO,bow  can  the  body  or  bodies  hot  enough  to  produce  bright  lines 
fall  to  give  the  ultn-vlolet  aeries  as  bright  lines,  as  is  the  cnse  with  the 
nebnlte?  Thus  the  whole  unsolved  problem  of  thelamlnoslty  of  gases,  and 
of  mixtures  of  gases  and  liquids,  confronts  ns. 

Another  Interesting  point  arising  In  this  connection  Is  how  far  the  dif- 
ferent intensities  of  the  different  lines  due  to  tbe  same  element  can  serve 
as  a  criterion  for  tbe  temperature  of  the  body  (or  a  stratum  of  the  body) 
producing  Uie  spectrum. 

The  peculiar  antithetical  behavior  of  the  magnesium  lines  at  X  4481  and 
X  4352,  the  former  of  which  Is  strong  in  the  spark  spectrum  but  not  rec- 
ognizable In  tbe  arc  or  flame  spectra  of  maguesiuni,  while  the  latter  Is 
strong  In  the  arc  but  very  feeble  In  tbe  spark  spectrum,  led  Scheliier  to 
certain  Inferences  regarding  stellar  tiimperatiireH.  In  spectra  of  type  In, 
the  line  at  i  H6\  Is  very  strong,  but  fainter  In  type  Ila.  and  Invisible  In 
type  llla,  while  the  line  at  X  435S  Is  Invisible  In  many  spectra  of  type  la, 
la  conspicuous  In  the  sun,  and  Is  one  of  the  strongeTit  lines  In  the  spectra  ol 
type  Ilia.  Hence  Sche I ner  believes  we  are  Jiistifledin  concluding  that  the 
upper  hiyer  of  the  atmosphere  of  class  Ilia,  that  Is,  the  so-called  absorbing 
Stratum,  Is  approximately  at  the  temperature  of  the  electric  arc  (3000°- 
4000°C.) ;  Id  the  sun  and  other  stars  of  class  Ila,  the  temperature  Is  higher, 
and  reaches  that  of  ttie  spark  from  the  L<eyden  jar  (at  an  upper  limit  »ome 
16000°C.)  in  stars  of  class  la. 

The  special  application  In  the  case  of  ,i  Lyrs  Is  this :  Can  we  obtain  & 
knowledge  of  Its  temperature  relations  from  the  dlllbrent  behavior  of  the 
diSbrent  hydrogen  and  helium  lines?  To  establish  this,  extensive  Ishors- 
torj  studies  of  the  relative  Intensities  of  the  lines  of  hydrogen  and  lielhim, 
nnder  dlDbrent  conditions  of  temperature,  pressure  and  electric  tension, 
will  be  necessary;  and  such  researches  promise  very  fruitful  rewults 

In  view  of  tbe  detection  of  the  duplicity  of  the  terrestrial  helium  lines 
by  Runge,  and  of  the  solar  D,  by  Hale  and  others,  a  new  cause  is  sug- 
gested for  the  complexity  of  the  helium  bands  Id  the  spectmm  of  fl  Lyrte. 
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In  a  spectraii)  wbere  the  bands  are  so  prominent  as  here,  It  is  not  at 
alt  Improbsble  that  the  lower  companent,  faint  and  dlfBcnlt  In  tbe  Ban, 
shonld  be  consplcooas.  It  is  evident  that  the  dlacrimlnatlon  mast  be 
ver;  sharp  between  lines  doable  owing  Co  motions  in  the  Bl|;ht-llne,  and 
those  by  nature  double,  though  perhaps  the  dnpllcitj  Is  far  tiom  ob- 
vIoDS  in  tbe  more  famlllnr  celestial  spectra. 

Another  allied  point  upon  which  more  Information  is  needed,  chletlj 
from  experiments  In  the  laboratory.  Is  the  circura^tances  attending  tbe 
self -reversal  of  specti'al  lines.  Self-reveraal  may  be  a  valid  canse  of  th« 
duplicity  and  apparent  displacements  of  lines,  which  might  otherwise  b« 
attributed  tti  motions  in  the  sight-line  of  dlSbrent  component  bodies. 
Double  reversals  have  been  for  many  years  observed  in  the  spectra  of  sun 
spots,  where  they  are  not  to  be  accounted  for  bj  motions. 

AUnslon  may  be  here  made  incidentally  to  the  fact— wblch  I  think  has 
received  insufficient  attention — that,  tn  a  particularly  active  spot  In  1870 
(and  occasionally  since),  Young  noticed  the  helium  line  to  be  quite  con- 
splcnons  as  a  dark  shade,  near  tbe  reversed  sodium  lines. 

In  view  of  the  uncertainties  already  pointed  out  regarding  the  causes  of 
the  complexity  and  dlxplHcements  of  the  line',  I  shall  not  here  dlscnaa 
the  speculations  as  to  the  component  spectra.  Lockyer  believes  that  two 
separate  dark  line  spectra  are  pre<<ent,  one  similar  to  that  of  Rlgel,  the 
other  to  that  of  Bellatrix,  and  he  deslgn^ites  the  components  acconllngly 
as  R  and  B.  I  am  unable  to  make  out  this  distinction  from  his  published 
observations,  for  all  tbe  lines  he  Qnds  in  Bellatrix'  spectrum,  and  also  in 
the  B  component,  are  hIso  found  Ui  Rigel,  while  no  oni:'  of  the  lines  In 
Bellatrix  but  not  in  Rlgel  Is  found  In  the  B  component. 

If  a  real  displacement  exists  here,  the  maximum  relative  velocity  In  the 
slgbt-llue  of  tbe  two  dark  line  components  would  be  about  2n0^'"  per  sec- 
ond. FeiSEinally,  I  believe  this  dark  line  duplicity  not  to  be  real,  but  to 
be  due  tu  the  presence  of  overlying,  shifting,  lines. 

The  displacement  of  the  darkagainst  the  bright  lines,  which  is  very  ev- 
ident, would  correspond  to  a  maximum  velocity  of  about  600^™  per  second, 
according  to  Pickering,  or  about  one-third  as  much,  ISO*™  per  second, 
according  to  Vogel.  The  discrepancy  Is  due  to  the  dllllciilty  In  deciding 
what  is  tbe  middle  point  of  the  overlapping  lines,  but  both  results  are 
only  Incidental  and  provlstomil.  The  lower  value  will  probably  prove 
nearer  the  truth.  A  relation  with  the  phase  of  variation  i»  olivloua,  but 
I  will  not  enter  upon  Its  discussion. 

A  wholly  separate  orbital  motion  Is  obtained  by  Relopoishy  from  his 
measures  of  the  displacements  of  the  bright  lines  as  compared  vlth  arti- 
tlclal  comparison  spectra.  On  the  Rssnmptlon  tha,t  thebrlghtFIIneis  not 
In  reality  double,  but  only  appears  so  from  the  superposition  of  aflnedark 
ilne,  iielopolsky  found  an  Immediate  connection  between  the  displacement 
from  artlflclal  H,$  and  the  phase.  The  maximum  sight-llue  velocity  of 
the  bright-line  boiiy  varies  from  fiB^"  of  approach  to  6i)*"  per  second  of 
recession,  and  on  the  assnmptlon  of  a  circular  orbit,  the  distance  of  the 
bright-line  body  would  be  about  :f4, 000,000  ^••'  (or  15.000,000  mtlest  from 
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the  center  of  gravity  of  the  ^  Lyra  iyatem.  The  ftgreemetit  l>etween 
theory  and  obserratlou  Is  excellent,  but  In  ench  difflcnlt  obaervatlous  fur- 
ther conQmatlon  Is  desirable.  That  eclipses  are  partly  responsible  for 
the  varl&blllty  of  fi  Lyr»  la  practically  proven,  and  at  the  principal  mini- 
mum the  body  glTlog  tbe  coutlDaoDaJ'spectrnm  Is  eclipsed,  but  fnrther 
than  this  onr  certain  knowledge  hardly  extends. 


Notes  ok  bquirb  nuhbkbb  whosb  sdu  is  hthbk  a  sqiTARE  or  tbk  sum 
or  OTHKB  84UARBS.    By  Dr.  Artkmab  MiirnN,  Wasblngton,  D.  C. 

[iBSTBACT.] 

This  paper  may  be  divided  Into  a  number  of  separate  articles  or  prop- 
osltlona,  as  follows : 
I  and  II.    Motes  and  references  to  papers  pnbllsbed  Id  tbe  Mathetnatl- 
cal  Magazine. 

III.  n  sqnare  Dnmbers  wboae  sum  Is  a  square. 

IV.  Three  aqoare  numbers,  the  snm  of  whose  squares  \a  a  square. 
V.     Four  square  numbers,  the  sum  of  whose  squares  Is  a  square. 

TI.    »  square  numbers,  tbe  snm  of  whose  squares  Is  a  square. 
VII.     Three  sqnare   nnmbers  whose  sun  Is  eqnal  to   tbe  sum  of 
two  other  squares. 
VIII.     Four  sqnare    nambers  whose  sum  Is  equal  to  the  amn  of 
two  other  Nqnarcs. 
IX.    Four  square  numbers  whose  sum  Is  equal  to  tbe  sum   of 

three  other  aqnarea. 
X.    m  square  nambers    wbose  snm   Is  equal  to  tbe   sum  of  n 
other  squares. 
XI.     S  CI')  -f-  S  (2*)  -I-  S  (8*)  -)-  S  (4*)  +    .  .  .-I-  8  (n')  =    n, 
where  9(1')  =  I'  +  2*  +  8"  +  4'  +  .  .  .  -»- 1* 

XII.  Three  sqnare    numbers,  the  sum  of  every  two  of  which 

Is   a  square. 

XIII.  Four  square  numbers,  tbe  sura  of  every  three  of  which  Is  a 

[Paper  to  be  printed  In  the  Mathematical  Magazine.] 


Bom  REflULTa  for  strllar  parallax  from  meridian  traitsit  observa- 
tions AT  TBI  WABBRtTRN  Obbrrvatort.     By  Assistant  Astrono- 
mer Albert  8.  Fudt,  Hadlaou,  Wisconsin. 
[abstract.] 
The  method  of  observation  Is  that  employed  by  Kapteyn  at  the  Leiden 
Observatory,  1686-87,  and  consists  simply  in  observing  tbe  differences  In 
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the  times  of  mertdlftti  transit  between  tbe  parallax  star  and  two  compari- 
son BtarB,  one  preceding  and  one  following.  The  Bepsold  meridian  circle 
iH  employed,  and  wire  screens  are  used  to  redace  the  apparent  roagaltudes 
of  tiie  brighter  stars.  A  list  of  TS  stars,  Including  all  those  known  to 
have  a  proper  motion  of  1"  or  more,  has  been  under  observatloD  since 
October,  1693,  and  some  rapid  binaries  and  stars  of  the  1st  and  Sod 
magnitudes  have  been  added  later.  The  results  of  preliminary  aoluGlons 
for  several  of  the  stars  are  presented  and  good  agreement  shown  witb  re- 
sults obtained  by  previous  observers  employing  different  methods. 
[To  be  printed  In  fall  In  Science.] 


Prriod  or  R  CoMAB.    B7  Henry  M,  Paukhukst,  Brooklyn,  N.  T. 

[abbtbact.] 
The  observations  of  this  star  from  1881  to  1896  show  that  tbe  period 
has^changed  from  361  to  365  days.  If  the  period  continues  to  lengthen 
the^mailma  will  soon  cease  to  be  observable.  However,  If  we  adopt  a 
sine  formnla,  which  I  consider  the  most  probable  representation  and 
which  satlsfles  well  tbe  observations,  In  a  few  years  the  maxima  will 
recede  from  proximity  with  tbe  sun. 


Oh  a  buue  acALB  voh  computino  frecbsbion.    By  Prof.  Eihjar  Fribbt, 
Washington,  D.  C. 


Cbronoixkit  and  ancikht  koupsbs.    By  Sauuel  W.  Balcu,  Yonkers, 


Hakino  astbomout  pofdiob.    By  Miss  Mary  Proctor,  New  York,  N.  T. 
[To  be  printed  in  the  New  Science  Bevlew.] 
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RECENT  PROQRESS  IN  OPTICS. 


JKTRODUCTORlf. 


The  reviewer  who  aspires  to  give  an  account  of  recent  progress 
in  any  department  of  science  is  met  at  the  outset  by  two  causes 
for  embarrassment.  What  beginning  shall  be  selected  for  develop- 
ments called  recent?  What  developments  shall  be  selected  for  dis- 
cussion from  the  mass  of  investigations  to  which  his  attention  has 
been  called?  So  rapidly  is  the  army  of  workers  increasing,  and  so 
numerous  are  the  journals  in  which  their  work  is  recorded,  that  the 
effort  to  keep  up  with  even  half  of  them  is  liopeleas  ;  dt.  to  borrow 
a  simile  employed  by  the  late  Professor  Huxley,  "  we  are  in  the 
case  of  Tarpeia,  who  opened  the  gates  of  the  Roman  citadel  to  the 
SabineB,  and  was  crashed  under  the  weight  of  the  reward  bestowed 
upon  her." 

I  have  selected  a  single  branch  of  physics,  but  one  which  can 
scarcely  be  treated  rigorously  as  single.  From  the  physical  stand- 
point optics  includes  those  phenomena  which  are  presented  by 
ether  vibrations  within  such  narrow  limits  of  wave  length  as  can 
aileet  the  sense  of  sight.  Bnt  these  waves  can  scarcely  be  studied 
except  in  connection  with  those  of  shorter  and  of  longer  period. 
Whatever  may  be  the  instruments  employed,  the  last  one  of  the 
series  through  which  information  is  carried  to  the  brain  is  the  eye. 
The  physicist  may  fall  into  error  by  faulty  use  of  his  mathematics ; 
but  faulty^uae  of  the  senses  is  a  danger  at  least  equally  frequent. 

A.    A.    A.    B.    VOL.    ZLIV  3  (98) 
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Phvsiological  optice  has  of  late  become  tranafeiTcd  in  large  measure- 
to  the  domain  of  the  psychologist  i  but  be  io  turn  has  adopted 
many  of  the  instrumenls  as  well  as  the  methods  of  the  physicist. 
Tlie  two  cannot  afford  to  part  company.  If  1  feel  partJculariy 
friendly  to  the  psychologist,  more  so  than  can  be  accounted  for  by 
devotion  to  pure  physics,  it  may  be  fair  to  plead  the  influence  of 
old  association.  If  I  am  known  at  all  in  the  scientific  world,  the 
iutrodnction  was  accomplished  through  the  medium  of  physiological 
optics.  But,  with  the  limitations  imposed,  it  is  not  possible  even 
to  do  justice  to  all  who  have  done  good  work  in  optics.  If  prom- 
inence is  assigned  to  the  work  of  Americans,  it  is  not  necessary  to 
emphasize  that  this  Association  is  made  up  of  Americans ;  but, 
with  full  recognition  of  the  greater  spread  of  devotion  to  pure  sci- 
ence in  Kui'ope,  of  the  extreme  utilitarian  spirit  that  causes  the 
value  of  nearly  every  piece  of  work  in  America  to  be  measured  in 
dollars,  we  are  still  able  to  present  work  that  has  challenged  the 
admiration  of  Europe,  that  has  brought  European  medals  to  Amer- 
ican hands,  thnt  has  been  done  with  absolute  disregard  of  monetary 
standards:  work  that  has  been  recognized,  even  more  in  Europe 
than  in  America,  as  producing  definite  and  important  additions  to 
the  sum  of  human  knowledge. 

In  drawing  attention  to  some  of  this  work  it  will  be  a  pleasant 
duty  to  recognize  also  some  that  has  been  done  beyond  the  Atlan- 
tic,— to  remember  that  science  is  cosmopolitan.  The  starting  point 
is  necessarily  arbitrary,  for  an  investigation  may  last  many  years 
and  yet  be  incomplete.  To  note  recent  progress  it  may  be  impor- 
tant to  recall  what  is  no  longer  recent. 

LIGHT   WAVES    AS   STANDARUS   or   LUKUTU. 

Yon  are  therefore  invited  to  recall  the  subject  of  an  address  to 
which  we  listened  in  this  section  at  the  Cleveland  meeting  in  1888, 
when  Micbelson  presented  his  "  I'lea  for  Light  Waves."  In  this 
he  described  the  interferential  comparer,  an  instrument  developed 
from  the  refractometer  of  Jamin  and  Mascart,  and  diacUBBe<I  vari- 
ous problems  which  seemed  capable  of  solution  by  its  use.  In 
conjunction  with  Morley  he  had  already  used  it  in  an  inquiry  na  to 
the  relativemotion  of  the  earth  and  the  luminiferous  ether,'  and  these 
two  physicists  together  worked  out  an  elaborate  series  of  preliminary 
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experiments'  with  s.  view  to  the  HtflndardizlDg  of  a  metric  uiiit  of 
length  in  terms  of  the  wave  leugth  of  sodium  light.  B;  use  of  a 
Rowland  diffraction  grating.  Bell  had  determined  the  sodium  wave 
length  with  an  error  estimated  to  be  not  in  excess  of  one  part  in 
two  hundred  thousand.^  Could  thie  degree  of  accuracy  be  sur- 
passed ?  If  so,  it  must  be  not  so  much  by  increased  care  in  meas- 
nrement  as  by  increase  of  delicacy  in  the  meaus  employed.  The 
priuciple  applied  in  the  use  of  the  interferential  comparer  is  simjile 
enough  ;  the  mode  of  application  cannot  be  clearly  indicated  with- 
oat  a  diagram,  but  probably  all  physicists  have  seen  thi?  diagram, 
for  it  was  fiist  brought  out  eight  years  ago.^  By  iDterfereuce  of 
beams  of  light,  reflected  and  transmitted  by  a  plate  of  plane  par- 
allel optical  glass,  and  then  reflecte<l  back  by  two  mirrors  appro- 
priately placed,  fringes  are  caught  in  an  observing  telescope.  One 
of  the  mirrors  is  mo^'able  in  front  of  a  micrometer  screw,  whose 
motion  causes  these  fringes  to  move  across  the  telescopic  field.  If 
the  light  be  absolutely  homogeneous,  the  determination  consists  in 
measurement  of  the  distance  tiirough  which  the  movable  mirror  is 
pushed  parallel  to  itself  and  the  counting  of  the  Dumber  of  fringes 
which  pass  a  given  point  in  the  field  of  view.  According  to  the 
theory  of  interfereoce  the  difference  of  path  between  the  distances 
from  one  face  of  the  plate  to  the  two  mirrors  should  be  small ;  be- 
yond a  certain  limit  interference  phenomena  vanish,  and  this  limit 
is  smaller  in  proportion  as  the  light  is  more  complex.  In  the  case 
of  approximately  hom<%eueous  light  there  are  periodic  variations 
of  distinctness  in  the  fringes.  Forexample,  assume  sodium  light, 
which  in  the  spectroscope  is  manifested  as  a  pair  of  yellow  lines 
near  together.  In  the  re fracto meter  there  are  two  sets  of  interfer- 
ence fringes,  one  due  to  each  of  the  two  slightly  different  wave 
lengths.  When  the  difference  of  path  is  vei'y  small,  or  nearly  the 
same  for  both  of  these  radiation  systems,  the  fi'inses  coincide. 
The  wave  length  for  one  is  about  one  thousandth  less  than  that  for 
the  otjier.  If  the  difference  of  path  is  about  five  hundred  waves, 
the  maximum  of  brightness  for  one  system  falls  on  a  minimum  of 
brightDeue  for  the  other,  and  the  fringes  become  faint.  They  be- 
come again  bright  when  the  difference  of  path  reaches  a  thousand 
wave  lei^tbs.  The  case  is  entirely  similar  to  the  familiar  produc- 
tion of  beats  by  a  pair  of  sightly  mistimed  forks. 

■  Amerlmn  Journal  a[  ScIi'dcp.  Dec.,  U7',  y.  t^. 
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'I'he  method  of  interference  thus  furnishes  through  optical  beats 
a  means  of  detectiug  radialion  difterences  too  minute  for  resolution 
b;  ordinary  epectroacopic  methods.  Spectrum  liues  arc  found  to 
be  double  or  multiple  when  all  other  means  of  resolving  them  fail : 
and  the  difficult;  of  attaining  truly  homogeneous  light  is  far  greats 
er  than  was  a  few  years  ago  supposed.  By  the  new  method  it  be- 
comes possible  to  map  out  the  relative  intensities  of  the  components 
of  a  multiple  line,  their  distance  apart,  and  even  the  variations  of 
intensity  within  what  has  for  convenience  been  called  a  single  com- 
ponent. Each  of  the  two  sodium  lines  is  itself  a  double  whose  com- 
ponents are  separated  by  an  interval  about  one-hundredth  of  that 
between  the  long-known  main  components ;  and  an  interval  yet 
less  than  one-fifth  of  this  has  been  detected  between  some  of  the 
components  of  the  green  lineof  mercury.  Indeed  Michelson  deems 
it  quite  possible  to  detect  a  variation  of  wave  length  corresponding 
to  as  little  as  one  ten- thousandth  of  the  interval  between  the  two 
main  sodium  lines.' 

This  new-found  complexity  of  i-adiation,  previously  thought  to 
be  approximately  if  not  quite  simple,  proved  to  be  a  temporary 
barrier  to  the  accomplishment  of  the  plan  of  using  a  light  wave  as 
a  standard  of  length.  It  necessitated  careful  study  of  all  those 
chemical  elements  which  ^ive  bright  lines  that  had  been  supposed 
to  be  simple.  The'red  line  of  cadmium  has  been  found  the  sim- 
plest of  all  those  yet  examined.  The  vapor  in  a  rarefied  state  is 
held  in  a  vacuum  tube  through  which  the  electric  spark  is  passed, 
and  under  this  condition  the  difference  of  path  for  the  interfering 
beams  in  the  refractometer  may  be  a  number  of  centimeters.  A 
short  iutermediate  standard,  furnished  with  a  mirror  at  each  end, 
is  now  introduced  into  the  comparer  and  moved  by  means  of  tbe 
micrometer  screw.  Its  leitgth  is  thus  measured  in  terms  of  the 
cadmium  wave  length  A  seiies  of  intermediate  standards  of  which 
the  second  is  double  the  first,  the  third  double  tbe  second,  etc..  are 
thus  compared,  and  finally  in  this  way  the  value  of  the  meter  ia 
reached. 

The  feasibility  of  this  ingenious  method  having  been  mode 
apparent,  Michelson  was  honored  with  an  invitation  from  the  In- 
ternational Bureau  of  Weights  and  Measures  to  carry  out  the 
measurement  at  the  observatory  near  Paris  with  the  collaboration 
of  the  director,  M.  Benoit.  After  many  months  of  labor,  results 
of  extraordinary  accumcy  were  attained.     For  the  red  line  of  cad- 
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mium  at  an  air  temperature  of  15°  C.  aod  pressure  of  (60miii.,  two 
wholly  independent  determinations  were  made.  From  the  Brst  a 
meter  was  found  equal  to  lo53162.7  wavelengths;  from  the  sec- 
ond, 1553164.3  wave  lengths,  giving  a  mean  of  155;(1G3.5.  the  de- 
viation of  each  result  from  the  mean  being  very  nearly  one  part  in 
two  millions.'  A  determination  by  Benoit  from  the  first  aeries  gave 
1553163.6,  which  differs  but  one-tenth  of  a  wavelength  from  the 
mean  of  Micheleon's  meaaiirements. 

The  direct  comparison  of  the  lengths  of  two  meter  bare,  though 
not  easy,  is  a  simple  operation  in  comparison  with  the  indirect 
method  juBt  described,  but.does  not  auipaas  it  in  accuracy.  Every 
one  knows  that  the  meter  is  not  an  exact  sub-multiple  of  the  earth's 
circumference,  and  that  the  determination  of  its  exact  value  from 
the  seconds  pendulum  is  full  of  difflculty.  It  may  perhaps  be  said 
that  the  optical  method  is  no  more  absolute  tl:an  tlie  pendulum 
method,  for  no  human  measurements  can  be  free  from  error;  that 
there  is  no  possibility  of  the  destruction  of  the  original  meter  and 
all  certified  copies  of  it ;  and  that  there  is  no  proof  or  probability 
that  molecular  changes  are  gradually  producing  modifications  iu 
staodards  of  length.  Even  if  we  should  grant  that  for  all  practi- 
cal purposes  the  labor  of  dett-rmining  the  meter  in  terms  of  an  uu- 
changlDg  optical  standard  has  been  unnecessary,  the  iichievemeut 
is  a  signal  scientific  triumph  that  ranks  with  the  brilliant  work  of 
Arngo,  Frasnel  and  Regnault.  in  preparation  Tor  It  much  new 
tnith  has  been  elicited,  and  light  waves  have  been  shown  to  carry 
possibilities  of  application  that  b'resnel  nevei'  suspected. 

The  physicist  is  nearly  powerless  without  the  aid  of  those  who 
possess  the  highest  order  of  mechanical  skill.  The  interferential 
comparer  could  never  have  been  utilized  for  such  work  as  Michel- 
son  has  done  with  it,  bad  not  Brashear  made  its  optical  parts  with 
such  an  approach  to  perfection  that  no  error  so  great  as  one  twen- 
tieth of  a  wave  length  could  be  found  upon  the  reflecting  surfaces.^ 
In  the  conception,  mechanical  design  and  execution,  the  entire 
work  has  been  distinctly  American. 

The  interferential  refractometer  has  been  used  with  much  skill 
by  Hallwachs^  for  comiiaring  the  variation  of  refractive  index  of 
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dilute  BolutiODB  with  variatioa  of  concentration.  The  fact  of  bo- 
lution  brings  about  a  change  of  molecular  coDBtitution,  affecting 
both  the  electi-ic  conductivity  and  the  refractive  iodex;  and  the 
changcB  in  optical  density  are  measurable  in  terms  of  the  number 
of  interference  fringes  which  cross  the  field  of  view  for  a  given  va- 
riation of  dilution. 

LUU1NK8CBNCE. 

While  allworlf  on  the  visible  apectnim  is  confessedly  optical,  we 
can  no  longer  make  an  arbitrary  division  point  and  declare  that  one 
part  of  the  spectrum  belongs  to  the  domain  of  optics  aod  the 
other  not-  Since  the  days  of  Brewster  and  the  elder  Becquerel 
fluorescent  solutions  have  enabled  us  to  bring  within  the  domain  of 
optics  many  wave  lengths  that  were  previously  invisible.  Stokes's 
explanation  of  this,  as  a  degradation  of  enei^  quite  analogous  to 
the  radiation  of  beat  from  a  surface  on  which  sunlight  is  shining, 
has  been  generally  accepted.  But  whether  the  phenomeua  of  fluores- 
cence and  phosphoresce uce  are  iu  general  physical  or  chemical  has 
for  the  most  part  remained  unknown  or  at  least  very  uncertain.  E. 
Wiedemann,  who  suggested  the  term  lumiuesceuce  to  include  all 
such  phenomena,  has  within  the  present  year'  published,  in  con- 
junction with  Schmidt,  a  part  of  the  outcome  of  an  extended  inves- 
tigation undertaken  with  a  view  to  clearing  up  these  uncertainties. 
He  has  shown  that  it  is  often  possible  to  distinguish  between  caeee 
in  which  the  emission  of  light  springs  from  physical  processes  and 
those  in  which  it  is  due  to  chemical  action,  or  at  lea^t  invariably 
accompanied  by  this.  We  liave  here,  as  iu  photography,  a  trans- 
forniation  of  radiant  into  chemical  energy  to  which  is  super-added 
the  retranaformation  of  chemical  into  radiant  energy  of  longer  period, 
and  this  either  at  the  same  time  or  long  after  the  action  of  the  excit- 
ing raye.  Indeed  between  this  process  and  that  of  photography  in 
colors,  the  analogy  is  quite  striking.  What  has  geiiei-ally  been 
called  phosphorescence  is  well  known  to  be  the  effect  of  oxidation 
in  the  case  of  phosphorus  Itself  and  in  that  of  decaying  wood  or 
other  organic  matter  which  under  certain  conditions  shines  in  the 
dark. 

Wiedemann  has  shown  that  the  shining  of  Balmain's  luminous 
paint,  and  generally  of  the  sulphides  of  the  alkaline  earths,  is  ac- 
companied with  chemical  action,     A  long  period  of  luminosily  after 
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the  removal  of  the  source  i-endere  highly  probable  the  existence 
o!  what  he  dow  calls  che  mi -luminesce  nee.  A  larfce  iniinber  of  sub- 
stftnces,  both  inorganic  and  orgauic,  htive  been  cxaniised  l)oth  by 
direct  action  of  light  and  by  t)ie  action  of  kathode  inys  in  a  con- 
trollable vacanm  tube  through  which  Kparks  from  a  powerful  elec- 
tric influence  machiae  were  passed.  Careful  examination  with 
appropriate  reagents  before  nnd  after  exposure  was  sufBcieut  to 
determine  whether  any  chemical  change  bad  been  produced.  Thus 
the  neutral  chlorides  of  sodium  and  potassium,  after  lieing  rendered 
luminous  by  action  of  kathode  rays,  are  thereby  reduced  to  the 
condition  of  sul>cliloride  so  as  to  give  a  distinctly  alkaline  reaction. 
Many  Bobstancea  moreover  which  manifest  no  luminescenoc  at  or- 
dinary temperatures  after  exposure,  or  which  do  so  for  oulya  short 
time,  become  distinctly  luminescent  when  warmed.  This  striking 
phenomenon  is  sufflcient  to  warrant  the  use  of  a  special  name, 
ther mo- luminescence.  Among  such  substances  may  be  named  the 
well-kuown  sulphides  of  the  alkaline  earths, 'the  haloid  salts  of  the 
alkali  metals,  a  series  of  salts  of  the  zinc  and  alkaline  earth  groups, 
various  compounds  with  aluminum,  and  various  kinds  of  glass. 
Some  of  these  after  exposure  give  intense  colors  when  heated,  even 
after  tlte  lapse  of  days  or  weeks.  That  the  vibratory  motion  coitcs- 
ponding  to  the  absorption  of  luminous  energy  should  maintain  itself 
forso  loDg  a  time  as  a  mere  physical  process  is  highly  improbable  if 
not  unparalleled.  That  it  should  become  locked  in,  to  be  subse- 
quently evoked  by  warming,  certainly  indicates  the  storing  of 
chemical  energy,  just  as  the  storage  battery  constitutes  a  chemical 
aecomulator  of  electrical  energy.  Other  indications  that  lumines- 
cence is  as  much  a  chemical  as  a  physical  phenomenon  are  found 
in  tbe  fact  that  the  sudden  solution  of  certain  substances  is  accom- 
panied by  the  manifestation  of  light,  if  they  have  been  previously 
subjected  to  luminous  radiation,  but  not  otherwise ;  that  alteration 
of  color  is  brought  about  by  such  exposure  ;  and  that  friction  or 
crushing  may  cause  momentary  shining  in  such  bodies  as  sugar. 
There  is  no  conclusive  direct  evidence  thus  far  that  such  lumines- 
cence as  vanishes  instantly  upon  the  withdrawal  of  light  is  accom- 
panied by  chemical  action.  Dut  Becquerel  demonstrated  long  ago 
with  bis  pbospboroscope  that  there  is  a  measurable  duration  of  lu- 
minous effect  when  to  the  unaided  eye  the  disappearance  seems  in- 
stantaneous.'    Wiedemann  now  shows  that  when  this  duration  is 
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considerable  there  is  generally  chemical  change.  Since  diuatioD  is 
only  a  relative  tenn  it  aeems  highly  probable  that  even  cases  of  ia- 
Btantaneous  lumiiieacence,  commonly  called  fluorescence,  are  ac- 
companied with  chemical  action  ou  a  very  minute  scale,  and  that  all 
luminescence  is  therefore  joiutly  physical  and  chemical  in  charac- 
ter. We  have  thus  color  evoked  by  the  direct  action  of  light,  whicli 
disturbs  the  atomic  equilibrium  that  existed  before  exposure,  and 
the  maoifestHtioii  of  such  color  continues  only  until  ttie  cessation 
of  the  chemical  action  thus  brought  into  play- 

The  influence  of  very  low  temperature  upon  luminescence  and 
photographic  action  has  been  studied  by  Dewar.'  The  effect  of 
light  upon  a  photographic  plate  at  the  temperature  of  liquid  air, 
—  180°<J.,  is  reduced  to  only  a  fifth  of  what  it  is  at  ordinary  tem- 
perature ;  and  at  — 200°  the  reduction  is  still  greater,  while  all  other 
kinds  of  chemical  action  cease.  In  like  manner,  at  — 80°  calcium 
sulphide  ceases  to  be  luminescent ;  but,  if  illuminated  at  thia  low 
temperature  and  then  warmed,  it  gives  out  light.  At  the  tempera- 
ture of  liquid  air  many  substances  manifest  lumiueacence  which 
ordinarily  seem  almost  incapable  of  it;  such  are  gelatine,  ivory, 
and  even  pure  water.  A  crystai  of  ammonium  platinocyanide,  on 
the  other  hand,  when  immersed  in  liquid  air  and  illuminated  by  the 
electric  light,  shines  faintly  when  thia  ia  withdrawn.  If  now  tiie 
liquid  air  be  poured  off  ao  that  the  crystal  riaes  rapidly  in  tempera- 
ture, it  glows  brightly. 

I.UMIKESCEKCK   AND    PHOTOGRAPHY. 

Photography,  like  luminescence,  is  a  manifestatiou  of  the  trans- 
formation of  energy,  most  frequently  of  initial  short  wave  length. 
The  pi'Oiluction  of  color  by  photography  is  nothing  new.  It  was  no- 
ticed by  Seebeck  nearly  a  centnry  ago  that  silver  chloride  becomes 
tinted  l>y  exposure  to  oi'dinarv  light,  with  accompanying  chemical 
change  ;  tbiit  if  then  subjected  a  long  time  to  red  light  it  assumea 
a  dull  red  hue,  or  a  dull  bluish  hue  if  held  in  blue  light.  It  is 
likewise  possible  by  proper  selection  of  luminescent  aalta  to  pro- 
duce a  selected  series  of  tints  during  and  after  exposure  to  those 
raya  which  are  most  effective  in  photography.  But  auch  colors  can- 
not be  made  fixed  and  permanent.  The  problem  of  securing  on  tbe 
phot<^:raphic  plate  a  faithful  and  lasting  repi'oduction  of  the  vari- 
ous tints  of  a  spectrum  thrown  upon  it  baa  baffied  mont  of  those  who 

■  Ulienilpul  X*wt.,  TO.  p.  S5E,  18M. 


id  By  Google 


BT   W.   LECONTE  STKTBNS.  41 

grappled  with  this  subject.  That  it  has  been  (ully  and  quite  Biit- 
isf  Bctorily  solved  cannot  yet  be  affirmed,  but  the  last  few  yeara  have 
brought  a  far  nearer  approach  to  succesa  than  an  equal  number  of 
(lectidea  previously.  Viewed  from  the  aoientiflc  standpoint  the  goal 
has  certainly  been  touched,  even  if  commercial  demands  are  still 
made  in  vain. 

STATIOSAKY   UOHT   WAVES. 

Two  quite  different  methods  are  to  be  considered  in  tracing  the 
recent  development  of  this  interesting  application  of  optical  prin- 
ciples. The  first  la  originally  due  to  Becquerel,'  but  lately,  in  the 
hands  of  Lippmano,  it  has  been  improved  iind  brought  much  nearer 
to  success  than  by  its  originator.  It  depends  upon  the  production 
of  stationary  waves  of  light.  Everyone  is  familiar  with  the  forma- 
tion of  stationary  waves  upon  an  elastic  stretched  cord,  and  with 
the  acoustic  exhibition  of  etatiouary  air  waves  in  a  closed  tube  by 
Kundt's  method  of  light  powders.  That  similar  loops  and  nodes 
must  be  produced  under  proper  conditions  by  interference  of  waves 
of  light  would  appear  obviously  possible ;  nnd  so  long  ago  as  1868 
Dr.  Zenker,*  of  Berlin,  explained  the  photographic  reproduction  of 
color,  so  far  as  it  bad  then  been  accomplished,  by  reference  to  sta- 
tionary light  waves.  But  no  definite  proof  of  their  production  had 
been  brought  forward.  A  few  years  ago  Hertz  demonstrated  ob- 
jectively the  electro-magnetic  waves  whose  existence  had  been  fore- 
told by  Maxwell's  genius  ;  and  with  suitable  apparatus  stationary 
eleetric  waves  are  now  almost  aa  readily  made  evident  as  are  those 
of  sound.  Hertz's  brilliant  success  stimulated  his  fellow  country- 
man, Otto  Wiener,  to  undertake  the  apparently  hopeless  task  of 
producing  and  studying  stationary  light  waves.  Wiener's  admira- 
ble work^  excited  great  interest  on  the  continent  of  Kurope,  but  it 
has  been  singularly  neglected  in  England  and  America.  It  is  wortli 
much  more  than  a  passing  notice. 

Assume  a  plane  silvered  raiiTor  upon  which  a  bundle  of  rays  of 
monochromatic  light  fall  normally  so  as  to  be  reflected  back  up- 
on its  own  path.  The  superposition  of  reflected  and  direct  waves 
causes  a  system  of  stationary  waves,  but  under  ordinary  conditions 
these  are  wholly  imperceptible.  The  nodes  are  formed  upon  a  si-- 
ries  of  planes  obviously  [larallel  to  the  reflecting  plane  at  succes- 
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sive  distances  of  a  half  wave  leHgth.  If  now  we  consider  a  plane 
oblique  to  the  mirror,  it  will  cut  these  snccessive  nodal  planes  in 
parallel  lines,  whose  distance  apart  will  be  greater  in  proportion  as 
the  oblique  plane  approaches  parallelism  to  the  mirror.  Although 
a  half  wave  length  of  violet  light  is  onlj  ^^^^  of  a  millimeter,  it  is 
easy  to  conceive  of  the  cutting  plane  foi-ming  so  small  an  angle 
with  the  mirror  that  the  distance  between  the  parallel  nodal  lines 
shall  be  a  thousand  times  a  half  wave  length.  iSnch  would  be  the 
case  if  the  iDclination  of  the  cutting  plane  is  reduced  to  a  little 
less  than  four  minutes  of  arc.  The  nodal  linea  would  be  ^  of  a 
millimeter  apart,  and  readily  capable  of  resolution  if  their  pres- 
ence can  be  manifested  at  all.  Imagine  a  very  tliin  transparent  pho- 
tographic film  to  be  stretched  along  the  oblique  cutting  plane,  and 
developed  after  exposure  to  violet  light  as  nearly  monochromatic  as 
possible.  Then  the  developed  negative  should  present  a  auccession 
of  parallel  clear  and  dnrk  lines,  Gorrespondiug  to  nodal  and  anti- 
nodal  bands  along  the  oblique  plane,  the  photographic  effect  being 
annihilsted  along  an  optical  nodal  line. 

The  realization  of  a  photographic  film  thin  enough  for  such  an 
experiment  is  quite  conceivable  when  we  I'emember  (hat  under  the 
hammer  gold  is  beaten  into  leaves  so  delicate  that  8000  of  them 
would  be  required  to  make  a  pile  one  millimeter  thick.  By  elec- 
trochemical deposit,  Outerbridge'  has  made  films  of  gold  wliose 
thickness  is  only  jao'aof  ^^  ^  millimeter,  or  ^^  of  a  wave  length 
of  sodium  light.  Wiener  obtained  a  perfectly  tmnsparect  silver 
chloride  film  of  collodion,  whose  thickness  was  about  ^  ot  a 
wa^'e  length  of  sodium  light.  This  was  formed  ou  a  plate  of  glass 
and  inclined  at  a  vei'y  small  angle  to  a  plane  silvered  mirror  which 
served  as  refiector.  From  an  electric  arc  lamp  the  light  was  sent 
through  an  appropriate  slit  and  prism,  so  that  a  selected  spectral 
band  of  violet  fell  normally  on  the  prepared  plate  in  the  dark  room. 
The  developed  negative  presented  the  alternate  bands,  in  perfectly 
regular  order  more  than  a  half  millimeter  apart.  Various  tests  were 
applied  to  guard  against  error  in  interpretation,  and  the  existence  of 
such  stationary  waves  was  proved  beyond  all  doubt. 

These  waves,  moreover,  when  polarized  light  was  employed,  fur- 
nished the  means  of  determining  the  direction  of  vibration  with 
relation  to  the  plane  in  which  the  light  is  most  copiously  reflected 
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when  incident  &t  the  pol&rizing  aogle,  and  thus  of  subjecting  to 
experimeut  the  question  as  to  whether  the  plane  of  vibration  is  co- 
incident with  tliis  plane  of  polarization  or  ie  perpendicular  to  it. 
The  former  of  these  views  was  held  by  Neumann  and  MacCulli^h, 
the  latter  by  Fresnel.  Let  a  beam  of  polarized  light  fall  upon  the 
mirror  at  an  angle  of  about  15°.  If  the  vibrations  in  the  inci- 
dent beam  are  parallel  to  the  mirror,  and  hence  perpendicular  to 
the  plane  of  polarization,  those  of  the  reflected  and  incident  beams 
will  be  parallel  to  ea<'h  other  and  hence  capable  of  interference. 
But  if  the  vibrations  of  the  incident  beam  are  iu  a  plane  identical 
with  that  of  incidence,  and  hence  in  the  plane  of  polarization,  the 
vibrations  of  incident  and  reflected  beams  are  in  mutually  perpen- 
dicular planes  and  hence  cannot  interfere.  Wiener  obtained  in- 
terference fringes  when  the  light  was  polarized  in  the  plane  of 
incidence,  white  that  polarized  in  the  plane  perpendicular  to  this 
gave  no  trace  of  interference.  The  theory  of  Freauel  was  thus  con- 
6rmed  experimentally.  Again,  the  familiar  phenomenon  of  New- 
ton's rings  shows  us  that  on  changing  media  there  is  a  change  of 
phase  of  the  incident  light,  else  the  central  spot  where  the  two  sur- 
faces come  into  optical  contact  would  be  white  instead  of  black. 
Bnt  there  has  been  difference  of  opinion  as  to  whether  this  change 
of  phase  occurs  at  the  upper  surface  of  the  air  film,  where  the  light 
passes  from  glass  to  less  dense  air,  or  at  the  lower  surface  where 
it  passes  from  air  to  more  dense  glass.  In  the  latter  event,  there 
should  be  a  node  at  the  reflecting  surface.  Replacing  the  silvered 
plane  surface  by  a  lens  in  contact  with  the  photographic  film, 
Wiener  obtaine<l  cii'cular  fringes  with  no  photographic  action,  at 
the  center,  showing  the  nodal  point  to  be  at  the  point  of  contact, 
and  thus  again  confirming  the  theory  of  Fresnel. 

COLOK    PHOTOGRAPHY. 

The  conditions  being  now  specified  under  which  stationary  light 
waves  are  produced,  let  us  imagine  common  instead  of  monochro- 
matic light,  to  be  transmitted  normally  through  a  transparent  sen- 
sitive film.  Then  a  variety  of  stationary  interference  planes  are 
produced.  This  is  the  underlying  principle  of  the  process  employed 
by  Lippmann  in  Paris  who,  in  18!>'2,'  succeeded  in  obtaining  a  pho- 
tograph of  the  solar  spectrum  in  natural  colors.  Upon  a  surface 
backed  with  a  reflecting  minxir  of  mercury  is  a  silver  lu-omide  al- 
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bnmen  film,  which  bns  beeo  treated  with  one  or  more  aniline  dyee 
to  render  It  equally  seuaitive  to  waves  of  long  and  short  period. 
After  exposure  and  development  tlie  natmal  colors  are  manifested 
with  brilliani-y.  Apart  from  the  fundamental  principle  already  ex- 
pressed, it  can  scarcely  be  said  that  the  rationale  of  the  process 
has  yet  been  very  fully  and  clearly  explained.  Lippmann  rec<^- 
nizes  the  stationery  wave  aystems,  with  maxima  and  minima  of 
brightness  in  the  film  aud  coiTesponding  maxima  and  minima  of  sil- 
ver deposit.  If  the  incident  light  ie  homogeneous  a  series  of  equi- 
distant parallel  planes  of  equal  photographic  efficiency  are  produced 
in  the  film.  If  the  plate  after  development  is  illuminated  with  whit« 
light,  then  to  every  point  within  the  film  there  comes  fiom  below 
a  certain  amount  of  reflected  energy  which  is  a  continuous  peri- 
odic function  of  the  distance  from  the  reflecting  surface.  The  total 
reflected  l^ht  of  any  color  becomes  then  represented  by  the  inte- 
gral of  this  periodic  function  for  the  entire  thickness  of  the  layer. 
The  solution  of  this  integral  brings  the  result  that  the  intensity 
of  the  reflected  light  decreases  with  increasing  thickness  of  the 
layer,  approachiug  zero  as  a  limit,  so  long  as  this  light  is  of  dif- 
ferent wave  length  from  the  homogeneous  light  employed  for  illu- 
mination of  the  plate.  Only  light  of  the  same  wave  length,  or  ol 
an  eutire  multiple  of  this,  maintains  a  finite  value.  A  similar 
siderution  applies  to  each  of  the  hues  composing  white  light. 
By  such  mathematical  considerations  Lippmann'  reaches  the  con- 
elusion  that  the  light  reflected  from  the  plate  must  have  exactly 
the  same  relations  of  wave  length  as  that  with  whii'h  the  plate  was 
illuminated. 

For  the  Lippmaon  photographs,  which  at  first  required  a  very 
long  exposure,  and  could  even  than  be  satisfactorily  viewed  at  only 
a  single  definite  angle,  it  is  now  claimed  that  an  exposure  of 
only  a  few  seconds  is  needed,  and  that  the  colors  are  visible  at  all 
angles  of  incidence  so  long  as  the  plate  is  moist.*  But  like  the  lia- 
guerreotypes  of  fifty  years  ago  they  are  incapable  of  multiplication, 
and  great  aa  is  the  scientific  interest  connected  with  them,  it  seems 
scarcely  probable  that  they  can  long  continue  to  hold  an  important 
place  practically.  The  problem  of  ascertaining  definitely  the  cause 
of  the  return  of  a  color  the  same  as  that  which  falls  upon  a  given 
surface  may  seem  to  be  solved  mathematically,  hut  the  mastery  of 
the  physical  conditions  required  to  produce  a  single  coloied  negn- 
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tive,  from  which  dikj  be  had  aoy  desired  Dumber  of  positives  with 
varied  hues  accurately  reproduced,  is  still  in  the  future.  From  the 
very  nature  of  stationary  light  waves  it  does  not  appear  probable 
that  the  Becquerel  method  aa  improved  by  Lippmauu  will  give  the 
means  of  multiplying  copies  of  a  single  picture.  Wieuer  has  lately 
published  an  elaborate  research  upon  this  subject,'  in  which  he  rec- 
ognizes tbe  necessity  for  the  employment  not  of  iutei-fereuce  colore 
but  rather  of  what  he  calls  body  colors  (Korperfarben)  due  to 
chemical  modiflcatiou  of  the  reOecting  surface.  M.  Carey  Lea^  in 
1887  obtained  a  rose  colored  form  of  silver  pbotochloride  which 
"  in  the  violet  of  the  spectrum  Hssumod  u  pure  violet  color,  in  the 
blue  it  acquired  a  slate  blue,  in  green  and  yellow  a  bleaching  influ- 
ence was  shown,  in  the  red  it  remained  unchanged."  But  iu  the 
absence  of  any  means  of  Axing  these  colors  a  promising  prospect 
brings  disappointment. 

While  it  is  abundantly  possible  that  colored  illumination  upon 
suitable  color- receptive  materials  can  give  rise  to  similar  body  col- 
ors, we  are  still  far  fram  having  these  materials  under  control. 
There  seems  at  present  to  be  greater  promise  in  another  and  quite 
different  application  of  optical  principles.  The  suggestion  appears 
to  have  been  first  made  by  MaxwelP  in  186 1  that  photography  in 
colors  would  be  possible  if  sensitizing  substances  were  discovered, 
each  sensitive  to  only  a  single  primary  color.  Three  negatives 
might  be  obtained,  one  in  each  color;  and  three  complementary 
positives  from  these,  when  supei-posed  and  carefully  adjusted,  would 
present  a  combination  that  includes  all  tbe  colors  of  nature.  In 
1873  H.  W.  Vogel  in  Berlin  discovered  that  silver  bromide,  by  treat- 
ment with  certain  aniline  dyes,  notably  eosine  and  cyanine  blue, 
can  be  made  sensitive  to  waves  of  much  longer  period  than  those 
hitherto  effective  in  photc^raphy.  In  1886  he  pioposed  to  sensi- 
tize plates  for  each  of  a  number  of  successive  regions  in  the  spec- 
trum, and  to  make  as  many  complementary  pigment  prints  as 
negatives,  which  should  then  be  superimposed.  This  somewhat 
complicated  plan  proved  difflc-u It  in  practice.  In  1888  F.  K.  Ives,^ 
of  Philadelphia,  adopting  tbe  more  simple  Helmholtz-Mas well  m<)d- 
ification  of  Young's  theory  of  color,  applied  it  to  the  pi-eparatiou 
of  suitable  compound  color  screens  which  were  carefully  adjusted 

■  O.  WImer.  WledenmnnV  Annnlen,  Jane.  IKSA,  pp.  HS-Xl. 

'  American  Jouroal  of  Scleniw.  Maf ,  ISST.  p.  UR. 
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to  secure  correspondence  with  Maxwell's  intensity  cur\'es  for  the 
primary  colors.  The  result  was  a  good  reproduction  of  the  solar 
spectrum.  But  to  reproduce  the  compound  hues  of  nalure  it  is 
necessary  specially  to  reci^nize  the  fact  that  although  the  spectram 
is  made  up  of  an  inBnite  number  of  successive  hucit,  the  three 
color  sensations  iu  the  eye  are  moat  powerfully  excited  by  comhina- 
tions  rather  than  by  simple  spi'ctral  hues.  Thus,  according  to  Max- 
well's curves,  the  sensation  of  red  is  excited  more  strongly  by  the 
orange  rays  than  by  the  brightest  red  rays,  bnt  the  green  sensation 
is  excited  at  the  same  time.  This  fact  has  to  be  applied  in  the 
preparation  of  the  negatives,  while  images  or  prints  from  these 
must  be  made  with  colors  that  reijresent  only  the  primary  color 
sensations.  Properly  selected  color  screens  must  therefore  be  used 
for  transmission  of  light  to  plates  sensitized  with  suitable  aniline 
<lyes ;  and  the  adjustment  of  ratios  with  this  end  in  view  is  not 
easy.  But  it  has  been  successfully  accomplished.  From  three 
negatives  thus  made,  each  in  its  proi>er  tint,  positives  aj-e  secured ; 
and  these  are  projected,  each  through  its  appropritite  color  screen* 
to  the  same  area  upon  a  while  screen.  The  addition  of  lights  thus 
seut  from  the  triple  lantern  gives  the  original  tiuts  with  great 
fidelity. 

Mr.  Ives  has  devised  a  special  form  of  camera  by  which  the  three 
elementary  negatives  are  taken  simultaneously,  and  also  an  instni 
ment,  the  photochromoscope,  in  whi(;h  a  system  of  mirrors  and 
lenses  brings  to  the  eye  a  combination  similar  to  that  projected 
with  the  triple  lantern.  A  double  instrument  of  this  kind  forms 
the  most  perfect  type  of  stereoscope,  bringing  out  with  great  viv- 
idness from  the  prepared  stereographs  the  combined  effect  of  color, 
form  and  binocular  perspective.  It  is  only  within  the  past  year 
that  these  improvements  have  been  perfected.  By  further  appli- 
cation of  the  same  piinciples,  Mr.  Ives  has  produced  permanent 
coloi-ed  prints  on  glass,  which  do  not  require  to  be  examined  by 
the  aid  of  any  instrument.  Each  of  three  negatives  is  made  with 
a  colored  scri'cn  which  transmits  tints  complementary  to  those 
which  it  is  desired  to  reproduce.  The  three  gelatine  films  are 
soaked  in  aniline  dyes  of  suitable  tint  and  superimposed  between 
plates  of  glass.  When  viewed  as  a  transparency  such  a  print  gives 
a  faithful  reproduction  of  the  natural  colors. 

The  problem  of  color  reproduction  is  thus  solved,  not  indeed  so 
simply,  but  more  effectively,  than  by  the  method  of  interference 
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of  light,  or  by  those  body-color  methods  that  have  thus  far  been 
applied.  To  the  imaginative  entbusiaats  who  are  fond  of  repeat- 
jog  the  ouce  novel  iuformation  that  "  electricity  is  still  in  its 
infancy  "  it  may  be  u  source  of  equal  delight  to  believe  that  pho- 
tography in  colors,  a  yet  more  delicate  infant,  is  soon  to  take  the 
place  of  that  photography  in  light  and  shade  with  which  most  of 
us  have  had  to  content  ourselves  thus  far ;  but  ao  long  as  an  in- 
stmment  is  needed  to  help  in  viewing  chromograms,  the  popular 
appreciation  of  these  will  be  limited.  We  may  take  a  lesson  from 
the  history  of  the  stei'eoscope.  Yet  it  is  gratifying  to  recognize 
the  great  impetus  that  this  beautiful  art  has  received  during  the 
last  few  years.  We  may  quite  reasonably  expect  that  the  best  is 
yet  to  come,  and  that  it  will  have  an  important  place  among  the 
future  applications  of  optical  science. 

THK    INKRA-RED    BfECTKL'M. 

Among  the  splendid  optical  discoveries  of  this  century  probably 
the  most  prominent  are  photography  and  spectrum  analysis,  each 
belonging  jointly  to  optics  and  chemistry.  Photography  was  at 
first  supposed  to  be  concerned  only  with  the  moat  refrangible  rays 
of  the  spectrum,  but  Abney  and  Rowland  have  photographed  con- 
siderably below  the  visible  red.  IJeyond  the  range  thus  attained 
qualitative  knowledge  was  secured  by  Herschel,  Becquerel,  Draper, 
Meltoni,  Miiller,  Tyiidall,  Lamanslcy  and  Mouton.  But  our  quan- 
titative knowledge  of  this  region  began  with  the  invention  and  use 
of  the  bolometor  by  Langley,'  whose  solar  energy  curve  has  been 
familiar  to  all  physicists  during  the  last  dozen  years.  During  this 
interval  the  bolometer  has  been  used  with  signal  success  by  Angs- 
tr6m,  Rubens,  Snow  and  Paschen,  who  have  made  improvements 
not  only  in  the  ins trament  itself  but  in  the  delicacy  of  its  necessary 
accompaniment,  the  galvanometer.  The  work  of  Snow*  particu- 
larly, on  the  infra-red  spectra  of  the  voltaic  arc  and  of  the  alkalies, 
and  that  done  by  him  in  conjunction  with  Rubens^  on  refraction 
through  rock  salt,  sylvite,  and  Uuorite,  exhibited  the  capacities  of 
the  bolometer  even  better  perhaps  thnn  Langley's  previous  work 
on  the  sun.      But  more  recently  with  the  collaboration  of  several 

<  Langle;,  SelecUre  Abeorptloii  ul  Sul>r  KneriQF.    Am.  J^umal  of  SrJence,  M&rcb, 

less,  p.  MB. 
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able  aaaiataDts,  and  more  piirticiil&rl;  the  great  iogenuity  and  me- 
cbauical  skill  of  WadsworUi,  the  seDsitiveness  of  Langtey's  galvan- 
ometer has  been  bo  exalted,  and  the  bolometer  connected  in  such 
manner  with  photographic  apparatus  as  to  make  it  an  aatomaticall; 
controlled  system,  by  which  an  hour's  work  now  brings  results  su- 
perior iu  both  quantity  and  quality  to  what  formerly  required  many 
weeks  or  even  months.'  Not  ouly  is  au  eutii-e  solar  enei^y  curve 
now  easily  obtained  in  a  single  day,  but  even  n  saccession  of  tbem. 
It  becomes  thus  possible  by  comparison  to  eliminate  the  effect  of 
t«mporary  disturbing  condilions,  and  to  combine  results  in  such  a 
way  as  to  represent  the  infra-red  rold  bands  almost  as  accurately 
as  the  absorption  lines  of  the  visible  spectrum  ai'e  indicated  by  uk 
of  the  diffraction  grating.  It  will  undoubtedly  become  possible  to 
determine  in  large  measure  to  what  extent  these  bands  are  due  to 
atmospheric  absorption  and  which  of  them  are  produced  by  absorp- 
tion outside  of  the  earth's  atmosphere. 

With  the  diffraction  grating,  supplemented  by  the  radiomicrome- 
ter,  Percival  Lewis'*  has  recently  investigated  the  infra-red  spectra 
of  sodium,  lithium,  thallium,  strontium,  calcium  and  silver,  al^ 
taining  results  which  accord  well  with  the  best  previously  attained 
by  those  who  had  employed  the  bolometer,  and  which  demonstrate 
the  exceeding  delicacy  of  the  radiomicrometer  as  an  iustrumenl 
of  research. 


To  follow  out  all  the  applications  of  the  spectroscope  that  hnve 
resulted  iu  recent  additions  to  our  knowledge  would  carry  us  far 
beyond  the  scope  of  a  single  paper.  It  is  possible  only  to  make 
brief  mention  of  a  few. 

For  a  number  of  years  Rowland^  has  been  investigating  the  spec- 
tra of  all  the  chemical  elements,  photographing  them  in  connection 
with  the  normal  solar  spectrum,  and  re<lncing  them  to  his  table  of 
standards,  which  is  now  accepted  everywhere.  The  work  is  of 
such  magnitude  that  years  more  must  elapse  before  its  completion. 
It  now  includes  all  wave  lengths  from  37"2'2  to  7200,  and  of  these 
the  list  already  published  extends  as  far  as  wave  length  5150,  or, 
from  ultra  violet  nearly  to  the  middle  of  the  green. 

'  Langle;  "  On  Rerent  -Re^earchea  Id  the  iDtre-reil  Sportram."    Report  o[  Oxford 
UeeHng  or  BrltlHh  ABBoclatlon.  13M. 
'  Astrophre'cal  Journal,  Jane,  IBM,  |i.  1,  and  Aug..  1S3S,  p.  108. 
'  Altrophyiilcal  Journal.  Jmi.  to  Aug.,  ISK. 
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Through  the  spectroscope  chieQy  has  been  eatabliehed  during  the 
present  year  the  disoovery  of  the  new  atmospheric  elemeat,  argon, 
by  Lord  Rayleigh  and  Professor  Ramsay  ;'  its  remarkable  property 
of  greeo  fluorescence  when  the  electric  spark  is  passed  through  it 
in  presence  of  benzene,  by  Berthelot  and  DesUndres  ;"  and  its  as- 
sociatiOD  in  meteoric  iron  and  various  miuerals  with  helium,  now 
proved  to  be  a  terrestrial  as  well  as  solar  element,  by  Ramsay,^ 
Crookes,  Lockyer  and  others. 

With  the  diffraction  spectroscope,  Rydberg*  and  Kayser  aud 
Runge^  have  discovered  interesting  relations  among  the  spectral 
lines  of  a  large  number  of  teiTeatrial  elements,  arranging  them  in- 
to series  whose  distribution  manifests  chemical  relationship  quite 
analogous  to  that  indicated  in  Mendelejeff's  periodic  law. 

By  photographing  the  spectrum  of  Saturn's  rings  and  noting  the 
relative  displacement  of  the  different  parts  of  a  spectral  line,  Eee- 
lei*  has  obtained  a  beautiful  direct  proof  of  the  meteoric  constitu- 
tion of  these  rings,  a  confirmation  of  the  hypothesis  put  forth  by 
Maxwell  m  1859,  that  the  outer  portion  of  the  rings  must  revolve 
more  slowly  than  the  inner  portion,  and'yet  not  satisfy  the  condi- 
tions or  fluidity.  His  work  has  been  repeated  and  confirmed  by 
Caoapbcin  at  the  Lick  observatory. 

The  spectroheliograph  devised  by  Hale^  hae'enabled  him  to  pho- 
tograph, on  any  bright  day,  not  only  the  solar  photosphere  and 
spots  but  also  the  chromosphere  and  protuberances.  He  has  made 
some  remarkable  attempts  with  this  instrument  to  photograph  the 
corona  without  an  eclip)^,  unsuccessfully  thus  far  but  not  without 
promise  of  future  success. 

POLARIZED    LIGHT. 

In  the  domain  of  polarized  light,  there  have  been  several  note- 
worthy recent  researches.  Nichols  an<l  Snow*  have  shown  that 
calcite,  though  readily  transparent  for  the  brighter  rays  of  the 
spectrum,  rapidly  diminishes  in  power  of  transmission  for  waves 
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of  short  period,  so  that  for  the  extreme  violet  this  power  is  scarcely 
half  BO  great  ae  for  the  yellow.  The  tranamifiBive  power  of  this 
crystal  for  the  infra-red  rays,  between  the  wave  length  limits  of  1 
micron  and  5.5  microns,  has  been  investigated  with  the  bolometer 
by  Merritt'  who  reaches  the  interesting  result  that  the  transmiasion 
curve  for  the  ordinary  ray  is  wholly  independent  of  that  for  the 
extraordinary,  tlie  absorption  being  in  general  much  greater  for  the 
former,  ijeveral  sharp  absorption  bands  are  found  for  each  ray. 
Foi'  radiation  whose  wave  length  exceeds  3.2  microns,  the  absorp- 
tion of  the  ordinary  ray  is  almost  complete,  so  that  calcit«  behaves 
for  such  radiation  just  as  tourmaline  does  for  the  rays  of  the  visi- 
ble spectrum.  The  independence  of  the  two  transmission  curves 
is  found  to  exist  also  for  quartz  and  tourmaline,  these  curves  for 
the  tatter  crossing  each  other  twice  in  the  infra-red  region. 

The  application  of  polarized  light  to  the  investigation  of  internal 
stress  in  transparent  media  was  made  more  than  forty  years  ago 
by  Wertheim,^  who  demonstrated  that  the  retardation  of  the  ray  is 
proportional  to  the  load.  An  extended  series  of  such  experimenle 
has  been  lately  made  in  this  country  by  MarBton,^  who,  besides 
confirming  Wertheim's  conclusion,  shows  that,  "  for  small  strains 
at  least,  tlie  colors  seen  in  a  strained  glass  body,  when  polarized 
light  is  passed  through  it  in  a  direction  parallel  to  one  of  the  axes 
of  strain,  are  measured  by  the  algebraic  difference  of  the  intensi- 
ties of  those  two  principal  strains  whose  directions  are  perpendic- 
ular to  the  direction  of  the  polarized  light." 

A  aew  substance  with  doable  rotatory  power,  like  quartz,  has 
been  discovered  by  Wyroubofl,*  the  neutral  anhydrous  tartrate  of 
rubidium,  which  is  unique  in  one  respect.  The  rotatory  power  of 
the  substance  in  the  crystalline  state  becomes  reversed  in  solution. 
This  wholly  new  phenomenon  introduces  some  perplexity  in  con- 
nection with  certain  molecular  theories  that  have  been  formulated 
to  account  for  double  rotatory  power. 

Crehore^  has  ingeniously  applied  Faraday's  principle  of  electro- 
magnetic rotation  of  the  plane  of  [wlarizatioD  in  carbon  bisulphide 
to  the  photographing  of  alternate  current  curves.    Every  variation 

'  PhyslCRl  ReTlew,  Mfty-Jaue,  1895,  p.  414. 

<  Comples  Rendus,  K,  p,  K9. 18B1. 

■  Ph^ilcal  Review,  September,  October,  p.  11T,  IBM. 
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in  the  magnetic  field  Cannes  variation  in  tlie  amonnt  of  light  traas- 
mitted  through  a.  pair  of  crosaed  Nicol  prisniB.  The  combination 
becomes  a  chront^raph  with  an  index  as  free  from  inertia  as  the 
beam  reflected  from  a  galvanometer  mirror.  The  same  instrument 
lias  been  applied  to  meaeurement  of  the  velocity  of  projectiles,' 
with  results  of  exceeding  interest  to  the  student  of  gnnnery. 


The  temptation  to  dilate  upon  recent  progress  in  physiological 
optics  has  to  be  resisted.  The  revision  of  Helmboltz's  great  book 
OD  this  subject  was  interrupted  by  the  death  of  the  distinguished 
author,  but  the  last  part  is  now  approaching  completion  under  the 
osre  of  his  pupil,  Arthur  Konig,  who  in  conjunctioa  with  Diederioi 
baa  done  much  important  work  in  this  domain.  The  selection  of 
hues  for  the  three  primary  color  sensations  has  been  slightly  mod- 
ified. Young  selected  the  two  extremes  of  the  spectrum,  red  and 
violet,  t<%ether  with  green  which  is  about  midway  between  them. 
The  hues  now  accepted  by  Helmholtz  and  those  who  follow  his 
lead,  including  the  great  majority  of  physicists,  are  a  biglily  sat- 
urated carmine  red,  an  equally  saturated  ultramarine  blue,  anc)  a 
yellowish  green,  corresponding  somewhat  to  that  of  vegetation. 
The  red  and  blue  agree  with  those  previously  determined  by  Her- 
ing,  but  the  rivalry  between  the  two  schools  on  the  subject  of  color 
sensation  continues,  and  perhaps  will  last  throi^h  a  period  com- 
mensurate with  the  difficulty  of  devising  crucial  experiments. 

Independent  theories  of  color  sensation  have  been  bronght  out 
by  Mrs.  Franklin"  in  America  and  by  Ebbinghaus^  in  Germany. 
The  former  particularly  is  worthy  of  much  more  extended  notice 
than  can  here  be  given.  It  may  perhaps  be  quite  properly  called 
a  chemical  theory  of  vision.  Light  Is  always  bringing  about  chem- 
ical changes  in  external  objects,  and  the  eye  is  the  one  organ  whose 
exercise  requires  the  action  of  light,  while  such  chemical  action  is 
implied  in  the  perfonnance  of  most  of  the  bodily  functions,  such 
as  the  assimilation  of  food  and  the  oxidation  of  the  blood.  The 
bleaching  action  of  light  upon  the  ^-isual  purple,  which  is  continu- 
ally formed  on  the  retina,  has  been  known  ever  since  the  discovery 
of  this  in  1877  by  Ktlhne,  who  secured  evanescent  retinal  photo- 

■  Joanuilot  the  United  States  ArtUlecy.  Julf ,  UK,  p.W9. 

■  CluiMlne  L&dd  Franklin. "  Elne  peue  Theorle  der  LlcliteiiiptunduiisBii,"  Zelt, 
nchrlR  fUr  PsychologlB  nnd  PbTalolagli!  der  Sinneiorsaiie,  18K. 

'  H.  EbblDgbaos,  "  Theorle  dea  Farbenaebene."    3*nie  Journal,  IWB. 
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graphs  in  the  eyee  of  rabbits.  Mrs.  Franklin  considers'  that  light 
sensation  is  the  outcome  of  photo-chemical  dissociation  of  two 
kinds  of  retinal  molecules  that  she  denominates  gray  molecolei 
and  color  molecules,  of  which  the  latter  arise  from  the  gray  mole- 
cules by  differentiation  in  such  a  way  that  the  atoms  of  the  outer 
layer  group  themselves  differently  in  three  directions,  and  the  cor- 
responding action  of  light  of  proper  wave  length  gives  rise  to  the 
thi'ee  fundamental  color  seiisatious.  She  develops  the  theory  with 
much  skill,  applying  it  particularly  to  the  phenomena  of  retinal 
fatigue  and  colorblindness.  To  the  objection  that  there  is  no  di- 
rect proof  of  the  existence  of  the  assumed  gray  and  color  moleculeB 
it  may  be  answered  that  Helmholtz  himself  fully  reci^nized  the 
unceiiaintj  of  the  assumption  that  three  different  seta  of  nerves  re- 
spond to  the  three  fundamental  color  sensations,  and  he  admitted 
that  these  may  be  only  different  activities  in  the  same  retinal  cone. 
The  supposition  of  three  adjacent  cones,  responding  respectively 
to  the  three  fundamental  sensations  is  made  only  for  the  sake  of 
greater  convenience  in  discussion. 

Indeed  there  is  still  much  for  us  to  learn  regarding  the  nature  of 
color  sensation.  Among  the  yet  unexplained  phenomena  are  those 
of  simultaneous  color  contrast.  The  fact  that  a  small  brightly- 
colored  ai-ea  on  a  gray  background  appears  surrounded  by  its  com- 
'.  piemen  tary  tint  is  familiar  enough,  tor  its  explanation  it  has  been 
common  to  assume  that  there  is  unconscious  motion  of  the  observ- 
pr's  eyes,  incipient  retinal  fatigue,  an  error  of  judgment,  or  fluctn- 
ation  of  judgment.  This  has  been  tested  by  A.  M.  Mayer,'  who 
ingeniously  devised  methods  for  showing  these  contrast  phenomeos 
on  surfaces  large  enough  to  match  the  colors  with  those  of  rotat- 
ing color  disks,  and  thus  to  arrive  at  quantitative  statemcats  of 
their  hues.  When  viewed  through  a  small  opening  in  a  revolving 
disk  the  subjective  contrast  color  was  unmistakably  perceptible 
when  the  duration  of  passage  of  the  opening  was  less  than  ^Jun  °^  ' 
second.  The  same  effect  was  obtained  in  a  dark  room  with  instan- 
taneous illumination  of  the  colored  surface  by  the  strong  spark  of 
an  electric  infiuence  machine.  The  duration  of  illumination  a 
thus  almost  iniinitesimal,  certainly  not  more  than  To.oolr.inFO  "^ ' 
second.  The  hypothesis  of  fluctuation  of  judgment  is  thus  shown 
to  be  wholly  untenable.  I  have  performed  most  of  these  experi- 
ments, either  with  Professor  Mayer  or  separately,  and  my  feetimony 

>  American  Jonrnal  DtS«lenue.  Jnly,  isaa. 
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can  Ihei'efore  be  united  with  hie.  The  case  is  quite  annlogoua  to 
that  of  the  perception  of  binocular  relief,  which  was  once  explained 
as  the  product  of  a  judgmeot  bul  was  found  to  bf  always  possible 
with  instantaneous  ilhimination.  Professor  Mayer  has  devised  a 
disk  photometer  baeed  on  color  contrast,  with  which  the  error  of 
a  single  reading  was  found  much  less  than  with  the  Btinsen  pho- 
tometer. 

The  rotating  color  disk  has  been  applied  by  O.  N.  Rood'  to  the 
determination  of  luminosity  independently  of  color  by  taking  ad- 
vantage of  the  flickering  appearance  on  a  rotating  disk  upon  which 
two  parts  have  different  reflecting  powers.  An  extreme  case  of 
this  is  that  of  a  white  sector  upon  a  black  disk.  At  a  certain  crit- 
ical speed  the  retinal  shock  due  to  momentary  impression  by  white 
light  becomes  analyzed  into  the  subjective  impression  of  spectra 
colors,  the  duration  of  the  retinal  sensation  varying  with  the  wave 
length  of  the  incident  light.  The  law  of  this  variation  has  been 
studied  by  Platean,^  Nichols.^  and  more  recently  with  mucli  pre- 
cision by  Ferry,^  who  showed  that  retinal  persistence  varies  in- 
versely as  the  logarithm  of  the  luminosity.  For  «  given  source  of 
light  separated  into  its  spectral  componeDts,  the  yellow  is  the 
brightest.  For  this  hue  accoixlingly  the  retinal  impi'ession  is  short- 
est and  for  violet  it  is  longest. 

Under  appropriate  conditions  the  after- effect  on  the  retina  has  a 
certain  pals atory character,  as  first  noted  byC.  A.  Young*  in  1872, 
and  carefnlly  studied  within  the  last  few  years  by  Charpentier*  in 
France  and  Shelford  BidwelF  in  England.  A  disk  with  properly 
arranged  black  and  whit£  sectors  if  brightly  illuminated  and  looked 
at  while  revolving  at  a  moderate  rat«,  becomes  apparently  colored, 
just  as  a  momentary  glance  at  the  sun  causes  the  perception  of  a 
succession  of  subjective  spectral  hues  which  may  last  a  number  of 
seconds.  The  phenomenon  in  relation  to  the  disk  was  known  as 
early  ae  1838,*  and  explained  by  Rood*  in  I860.    The  rediscovery 

1  Amerlcaa  Jonmal  of  Science,  Sept..  18»S. 

)  DliteenMlon  sur  qaelquSB  proptKUe  den  ImpreKatons  proclolCe  par  l«  Intnlire  ear 
I'organe  de  U  vae,  Uige,  Its*. 
•Anierlciia  .Toanuilof  Science,  Ocl.,  1884. 

•  American  Journal  of  Sdeoce.  Sept.,  um. 
'Pblloeoplilcal  Hagsztne.  Vol.  M,  p.  S«S,  ISTJ. 

•  '■OiclllatloaB  riUDlennee,"  ConipleB  Rendiu,  Vol.  113,  p.  I4T,  18BI. 

'Od  theRecuTreaclmageefolloirlns  VleaallmpresBlung,  froc,  Ro.vatfiuuiet;,  Marcli 
37,  ISM. 
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of  what  has  been  long  forgotten  arouses  all  t^e  intereet  of  novelty. 
The  "  artificial  Bpectmm  top,"  devised  by  Benbam'  last  aatnmn 
excited  intereat  on  two  continentB,  and  was  promptly  copyrigbted 
by  a  prominent  firm  of  opticians^  in  England.  It  would  perhaps 
be  eqnally  enterprising  to  copyright  the  solar  epeclmm. 

The  limits  of  a  single  address  forbid  my  touching  upon  the  large 
and  pi-actically  important  subject  of  color  blindness.  Indeed  in 
both  physical  and  physiological  optica  much  has  been  omitted  that 
is  abundantly  worthy  of  attention.  In  behalf  of  my  hearers  it 
may  be  wise  to  take  heed,  once  more,  of  the  fate  of  Tarpeia,  who 
was  overwhelmed  with  the  abundance  of  ber  reward. 

muara,  KoT.  W,  UM,  p.  IIS.  >  Kature,  Muttb  14.  ISaS,  p.  US. 
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Tbk  most  okneral  relation  brtwerh  electric  t 

AIlSTHKIRRItSPBCTlVBIIiePUCEMRNTd.       Bf  M.  I.  I'UPIK,  AdjnDCt  pTO- 

fessor  in  Mechanics.  Columbia  College,  New  York  City. 

tABHTBurr.) 

The  AQtbor  st&t«s  the  fandameDtal  relations  and  liypotheeeH  of  Maxwell's 
Electromagnetic  Theory.*  He  points  out  tlie  railiiie  uf  the  theory  to  ex- 
plain dispersion  and  absorption  of  light  and  the  rotation  of  the  plane  of 
polarlzatloD,  He  next  points  out  that  In  all  aiicceasM  Blteinpts  so  fitr  to 
brioK  these  pbeiioniena  within  the  scope  of  the  clectromagoctlc  theory. Max- 
well's fandamental  relation  between  electric  and  mngii^tic  force  and  their 
respective  dtsplacements  Is  abandoned,  and  In  its  place  hypothetical  re- 
lattona  are  asenmed,  which  are  justified  only  by  the  ctrcamstaace  that 
tbej  lead  to  results  which  are  In  agreement  with  experiment.  The  author 
then  sbowB  that  the  relation  between  the  electric  and  the  magnetic  force 
and  their  respective  displacements  which  Maxwell  employed  In  his  theory 
is  not  the  only  permissible  one. 

In  fact,  the  relation  employed  by  Maxwell  Ian  atatlcnt  one,  and  Is,  there- 
fore, a  limited  case  of  a  more  general  one  which  may  be  called  the  kinetic 
relation,  which  the  author  obtains  by  considering!  i^n  electromagnetic  fleld 
In  which  the  forces  are  varying  In  any  continuous  manner  whatever. 

This  kinetic  relation  may  be  expressed  as  follows : 
t 

In  this  formula 
X,  Y,  Z,  are  the  components  of  electric  or  of  mag.  force  at  any  point. 
/,|r,A,  are  the  components  of  electric  or  of  mag.  displacement  at  any  point. 
^r  is  an  Infinitely  small  element  of  volume  of  the  field 
j(  ..  .-  "  '■  "        "  time 

The  integration  nlionld  extend  over  the  whole  electromagnetic  fleld  and 
from  the  moment  of  starting  the  Held  up  to  the  time  e  when  the  field  be- 
comes constant. 

The  anthor  ebows  that  this  kinetic  relation  eonlaina  Maxwell's  statical 
relation  as  a  special  case  and  tbat  it  also  contains  those  relations  between 

(66) 
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the  electric  KDd  the  magnetic  force  And  their  respective  dlBpUcemenls 
which  were  hjpothetlcaltj  assumed  Id  all  nncccsefal  attempts  to  explftin 
by  the  electromagnetic  theory  the  phenomena  of  dispersion  and  absorption 
of  light  and  the  rotation  of  the  plane  of  polarization. 


,OW   OP    *I.TBKN*TINQ    CUHRIcm'   IN    AS   RLItCTMC*!.    CABIA.        By    M.    I- 

PuPis,  Adjunct  Professor  of  Mechanics.  Cotunbla  Collefre,  New  York 
City. 

T.] 


Thr  author  discusses  the  problem  In  Its  most  general  aspect,  showing 
how  transmitting  or  receiving  apparatus  at  any  point  of  the  cable  should 
be  taken  account  of  by  the  theory.  The  application  of  Lagrange's  gener- 
alized eqnations  of  motion  to  this  problem  Is  pointed  out. 

The  theory  of  transmission  of  telephonic  currents  over  long  lines  is  then 
discussed  as  a  special  case  and  It  Is  shown  that  the  initial  valne  of  the 
current  at  the  sending  end  depends  on  the  electromagnetic  constants  of 
the  transmitter  and  Is  practically  Independent  of  the  electromagnetic  con- 
stants of  the  line.  1'he  wave  length  and  the  attenuation  of  the  waves,  on 
the  other  hand,  depend  entirely  on  the  electromagnetic  constants  of  the 
line. 

Experiments  with  an  artlflcial  cable  are  then  described  and  the  experi- 
mental results  compared  with  the  theory,  showing  the  agreement  between 
the  two. 

Sevefal  conclusions  bearing  on  long  distance  transmission  of  power, 
long  distance  telephony,  and  submarine  telegraphy  are  then  discussed; 
the  bearing  of  magnetic  hysteresis  on  the  attenuation  of  waves  along 
cables  containing  Iron  wire  Is  Anally  considered  tn  the  discussion  of 
aniflclally  loaded  cables. 

[To  be  printed  In  fnll  In  the  American  Journal  of  Science.] 


On  the  comparison  in  mtiauiNsas  of  mFKBRBHTLT  colorbd  liohts, 

XHD   THB     "FLICKKR"    PHOTOMBTKK.        Bj    FRANK   1'.    WHITMAN,  Pro- 

feasor  of  Physics,  Adelbert  College,  Cleveland,  Ohio. 

In  the  course  of  a  series  of  experiments  upon  color,  the  opportunity 
arose  of  comparing  the  estimation  of  the  relative  brightness  of  two  dif- 
ferently colored  lights  by  thirty-flve  observers.  The  results  obtained  dif- 
fered In  a  way  which  could  not  be  ascribed  to  errors  of  observation,  bnt 
implied  different  and  apparently  arbitrary  standards  of  Judgment.    It  was 
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foDnd  b;  trial  that  these  large  dlfl^Tencea  were  not  dne  to  deficient  color 

perception. 

In  the  search  lor  some  more  accurate  method  of  color-comparison  use 
was  made  of  the  principle  aDDonnced  by  Professor  Rood  (Amer.  Jour. 
Sd.  Vol.  XLVi,  Sept.  1B93),  that  the  sensation  of  flicker  Is  dependent  onl; 
on  the  difference  In  Inmlnosit;  of  two  lights,  and  not  on  their  dlSTereDce 
Id  wave-length. 

An  Inatratnent  was  constrncted  which  presented  to  the  eye  for  short 
BDccesglTe  periods  the  two  colore  to  be  compared,  and  allowed  change  In 
lomlnosltr  of  either  or  both  until  the  "  dicker  "  sensation  disappeared. 

It  was  observed  that  when  two  colors,  differing  however  widely,  were 
so  adjusted  In  brightness  that  the  flicker  disappeared,  the  sensation  of 
color  often  disappeared  also,  so  that  It  was  dlfUcutt  or  Impossible  to  tell 
what  colors  were  under  comparison.  A. slight  vartatloo  In  brlghtoess  of 
either  color  reestablished  both  the  sensatioo  of  flicker  and  that'of  color. 

Experiments  were  made  as  follows : 

1.  To  teat  the  precision  of  setting  of  the  instrument. 

2.  To  see  whether  the  measure  thus  obtained  was  a  true  measure  of 
lamlnoelt;. 

8.    To  see  whether  two  persons  with  similar  ejes  would  obtain  similar 

1.  Curves  were  drawn,  exidbtttng  the  lumlnosiCj,  as  compared  with  a 
given  white,  of  nineteen  different  plgmeuts  by  candle  light,  and  by  the 
light  of  a  clondy  sky. 

The  photometer  was  found  as  convenient  and  precise  In  use  as  most 
ordinary  photometers ;  was  found  to  give  a  measure  of  luminosity  com- 
parable with  tliat  obtained  by  widely  different  methods;  and  to  give  like 
results  In  the  hands  of  different  observers  provided  the  eyes  were  In  fairly 
normal  condition. 

[This  paper  will  be  printed  In  full  In  Hit  PhyslcAl  Review.] 


Obsbrvatioms  on  thk  bbcitions  of  crktaik  propkrhes  of  unespkc- 
trato  thk  pht8icai.  conditions  undkb  which  thky  arb  frodccbd. 
Aprellminary  paper  on  work  in  progress  in  tbe  Physical  Laboratory 
of  the  Johns  Hopkins  University.  By  J.  F.  Hobler  and  W.  J. 
HuMFHBBYS,  Johns  Hopkins  University.  Baltimore,  Md. 

Tbb  properties  of  Hue  spectra  Investigated  were  the  width  and  char- 
acter of  the  lines  and  their  wave  frequency.  The  conditions  studied  were 
tbe  amount  of  material  In  the  arc  used  to  produce  the  light,  the  strength 
of  the  current,  and  the  pressure  to  which  the  arc  was  subjected. 

A  large  amount  of  material  In  the  arc  broadens  the  lines  and  often  re- 
verses tiiein.     A  heavy  current  has  a  similar  etkct,  and  in  both  cases  the 
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broadealng  In  often  nnsjm metrical,  being  more  to  the  red  than  to  the 
Tlolet. 

Pressure  Daaallf  broadens  tlie  lines  and  Bometlmes  reverses  them.  In 
atmoet  all  casea  tliere  is  a  sbift  of  the  line  toward  the  red,  proporiional 
to  pressure.  Tlie  llneg  of  the  carbon  bands  show  no  shift,  but  all  the 
other  lines  do.  Of  all  the  other  llueB  observed  Yt  shows  the  least  dis- 
placement and  Cd.  the  most,  being  in  the  case  of  the  latter  .09  Angstrom 
nnlt  for  ten  and  three -qaarters  atmospheres  pressure  for  the  green  Un« 
at  wave  length  6085.  Under  pressure  the  spectrum  approaches  In  appear- 
ance that  of  the  son. 


9ite.    B;  Prof.  J.  H.  Fillsbukt,  Stoneham,  Mass. 

[ABSTBACT.] 

Tbb  necessity  of  some  recognized  standards  of  color  Is  feit  In  all  depart- 
ments of  life,  bnt  nowhere  Is  the  need  more  emphatic  than  In  the  work  of 
the  educator  and  the  artisan.  The  outrageous  work  shown  In  the  so-called 
decorations  of  onr  homes  and  churches  abundantl;  emphasizes  the  need 
of  a  new  generation  of  artisans.  I'hle  requires  the  education  of  the  ris- 
ing generation  In  correct  principles  of  color.  In  order  that  this  may  be 
possible  we  must  Itave  some  generally  recognized  atniidards  of  color  and 
color  tenns.  These  considerations  led  me  In  I8S0  to  propose  the  use  of 
SDCh  a  set  of  color  standards  In  educational  work  and  the  proposition  wbk 
received  with  great  favoi'  from  the  first.  The  standards  proposed  were 
definite  areas  of  the  normal  solar  spectrum  selected  with  great  care,  con- 
sideration being  made  of  these  related  factors. 

1.  The  need  of  a  practical  scheme  of  standards. 

2.  Tho  use  of  those  terms  already  familiar. 

A,  Tlie  selection  of  the  particular  areas  which  represent  the  three 
primary  sensations  of  color. 

With  these  consideration r  In  view  1  selected  ibe  following  as  the  pro- 
posed "  spectrum  standards,"  viz. ;  (measarements  of  wave-lengths  given 
In  microns)  RED  .6587,  ORANGE  .6085,  YELLOW  .6798.  GREEN  .*lflfl. 
BLUE  ie96,  VIOLET  .+210. 

With  these  as  standards  I  have  been  able  to  accomplish  these  results : 

1.  Combining  any  two  adjacent  HtanclardB  will  give  every  Intermediate 
hue  of  the  spectrum. 

2.  Combining  two  adjacent  standards  with  white  and  black  bj  means 
of  Maxwell  dlHCH  has  thus  far  reproduced  every  color  either  of  art  or  na- 
ture with  which  I  have  experimented  except  the  pnrples  all  of  which  are 
Similarly  produced  by  the  combination  of  red  and  violet. 

3.  The  combination  of  these  six  standards  produces  a  perfectly  neutnl 
gray. 

These  results  1  have  not  been  able  to  obtain  by  using  a  red  with  a 
shorter  wave-length,  such  for  example  as  that  of  vermilion. 
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The  StftndArd  Dictlonai?  has  adopted  the  plan  proposed  brme  but  with 
a  slight  variation  of  the  ware-iengths  of  tbe  BtandardB.  The  red  there 
proposed  Is  a  distinctly  orange  red.  The  blue  Is  practically  mj  v)i>let  and 
the  other  colore  almost  tdeatlcal  wlih  those  proposed  b;  me. 

It  seems  to  me  verj  desirable  that  a  commission  be  constituted  b;  some 
learned  society  to  determine  apon  a  series  of  color  standards  that  may 
be  made  the  basis  of  all  future  color  work. 

See  Sfitnte  for  Feb.  26,  1B92,  Jnne  9,  189d  and  Natvre  for  Aug.  22, 1S»G. 


r  COLOR  TRicMS.    By  Prof.  J.  R.  Pii^iabdry,  Stone- 


ElPANSIOM    OV    JBSSOP'B  8TBBL,  HRASUKBD   BT  IMTXRFKRKSTIAI.   MBTHOD. 

By  Prof.  Edward  W.  Moklby,  CleTeland,  Ohio,  and  Prof.  William 
A..  RoGBBB,  TVaterrllle,  Ue. 
[To  appear  In  full  In  the  Physical  Review.] 


K  NKW  DtCTERMI NATION  OF  THK  RELATIVR  LRKOTtlS  OV  THX  YARD  AKD  TRB 

MrTRH.    By  Prof  William  A  Rogsrs,  Watervtlle,  Me. 


Theeftrct  of  agb  upos  thk  uolbculas  btructuiie  of  iron,   olaw 
AND  STRKL.    By  Prof.  Wm.  a.  Rooers,  Watervllk,  Me. 


An   EXAHIN.ITIOH  OK  THE  STATEMENT  BY  MaXWELI.  THAT  ALL  HBAT    IS   U 

THK  8AME  KIND.    By  Prof.  Wu.LiAM  A.  RoORHS,  Watervllle,  Me. 


VoICR    AKALVSIS    WITH    PHOTOGRAPHIC   RBCORD.     Bj  Dr.   P.  S.  MUCKBT 

and    Dr.  William  Hallock,  Columbia  College,  New  York,  N.  T. 


VOICB  PRODUCTION,  WITH   FHOTOORAFHS  OF   THK   VOCAL  GOKDS   IN  ACTION. 

By  Dr.  P.  S.  MuoKET  and  l>r.  William    H.    Hallock,    Columbia 
Collie.  New  York,  N.  Y. 


Color  obfimitioss  for  the  Standard  Dictionary.    By  Prof.  William 
Hali-ock  and  Mr.  R.  Qo'rpon,  Colnmbla  College,  New  York,  N.  Y. 
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iLLUBTRA-noK  OF  OKMS,  SEALS,  KTO.    By  Prof.  WiixiAM  Haluwr,  Colnm- 
bift  Collie,  New  Vork.  N.  Y. 


APHOTOOItAPHIGHBTHODOir  COMFARIMOTHB  PITCH  OF  TUNCfO  FORIU.       Bj 

Prof.  William  Hallogk,  ColambU  College,  New  York,  N.  Y. 


Electrolytic  rrpkodugtiom  ov  rbbokatobb.    B;  Prof.  Wiluau   Hai 
LOCK,  Colurabift  College,  New  York,  N.  Y. 


A  NKW  APPARATUS  rOR  STUDTINO  COLOR  PHENOMRNA.      Bj  ERNRST   R.  VOK 

Nardrofv,  Instructor  of  Physics,  Baroiird  College,  New  York,  N.  Y. 


NOTROS  THKLmrTBOrKANOKOP   THR    BUMAN    VOICR.       By  PTOI .    W.     Lk 

Cotrra  Stkvbnr,  Troy,  NY. 
{This  p^)er  will  appe&r  In  the  Physical  Review.] 


Thr  krproduction  of  colors  ry  PHOTOORAPHr.     By  Frrdrkic  El'gi 
JVBS,  Philadelphia,  Fa. 


An    bxprrimrntal   invrstiqation    of  thr   rotary   fiki.d.    By  Prof. 
Hrnry  S.  Carbart,   Professor  of  Physics,  Univ.  of  Mich.,  Aon 
Arbor,  Hlch. 
[This  paper  will  be  printed  In  The  Electrical  Journal,  Chicago.] 


Phemombna  with  elrctiuc  wavks  analoooub  to  thosk  of  light  with 

A   DIFFRACTIOK    ORATING.       By    0.    D.    CbILD,    iDStTUCtOT    ID    PbySlCS, 

Cornell  Univ.,  Ithaca,  N.  Y. 
[To  be  printed  In  the  Physical  Review.] 


California  BLBCTBiCAt.  storms.    By  John   D.  PaRKrr,  I'oat  Ch^UIn, 
U.  S.  Array,  San  Diego,  Callfornta. 
[This  paper  will  be  printed  Id  The  American  Meteorological  Journal.] 
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RbliItions  or  thk  Wkathrr  Burbau  tu  thk  saoccR  and  industry  op 
TBB  couMTKY.  B;  Prof.  Willis  L.  Hoorb,  Chief  of  U.  S,  Weather 
Bnrean,  Washington,  D.  C. 


Solar  haonktic  radiation  and  weather  forecasts.    By  Prof.  Prank 
H.  BiQBLOw,  (T.  S.  Weather  Bareka,  WashiagtoD,  D.  C. 


Clouds  and  theih  nohbhclaturk.     B;  Prof.  Clkvki.and  Abbr,  U.  S. 
Weather  Boreaa,  Washington,  ]>.  C. 


Ok  CI.OVD  photography.    B;  Alprkd  J.  Henry,  U.  S.  Weather  Bnreau, 
WaahlngtoD.  D.  C. 
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VICE  PRsaiUKNT,   SXCTIUN   C. 


THE  RELATIONS   OF  THE  INDUSTRIES  TO   THE  ADVANCE- 
MENT OF   CHEMICAL  SCIENCE. 


Wb  justly  coDgralulate  ourselves  that  <levelopment  aud  progress 
in  chemistrj',  both  in  science  and  teclinology,  have  beea  more 
rapid  in  the  past  three  decades  than  ever  before,  and  that  as  mnch 
has  been  accompliehed  in  this  period  as  in  all  the  yeare  preceding 
since  reactions  have  been  known  and  applied.  New  elements,  new 
compounds,  new  theories  and  new  laws  have  followed  each  other 
in  the  manifold  directions  with  such  enormous  rapidity  that  few 
have  been  able  to  keep  informed  of  all,  aud  most  of  us  of  only  a 
few,  of  the  discoveries  and  generalizatiooB  that  have  been  made. 
It  is  for  the  purpose  of  exchanging  information  on  these  subjects 
that  we  come  together  at  the  present  time,  and  it  has  been  the 
custom  of  the  Chairman  to  discuss  one  or  another  of  these  lines  of 
progress,  setting  forth  the  most  important  of  what  has  been  devel- 
oped in  the  more  ret^ent  times.  In  many  of  the  discussions  and 
addresses  on  similar  occasions  by  those  more  or  less  closely  allied 
with  or  engaged  in  the  study  of  so-called  pnre  chemistry,  much 
has  been  said  of  the  practical  valae  of  the  results  obtained  in  the 
scientific  laboratories  devoted  to  research,  and  the  uses  they  have 
found  in  daily  life.  No  one  has  arisen  to  question  the  truth  of 
what  has  been  said,  nor  could  it  be  questioned,  for  those  men  who 
have  been  working  with  the  most  unselfish  devotion  to  the  pursuit 
of  truth  for  truth's  sake,  and  with  little  hope  of  reward  for  the 
service  they  have  rendered,  have  acquired  and  disseminated  a  store 
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of  knowledge  which  has  added  so  lai^ely  to  the  capacity  of  all 
men  for  work  that  only  the  most  grateful  acknowledgments  may  be 
offered.  While  all  this  must  l>e  accepted,  it  is  seldom  that  any- 
thing is  heard  regarding  the  reciprocal  influence  of  the  iudustries 
and  the  ordinaiy  occapations  of  daily  life,  upon  the  derelopmeDt 
or  advancement  of  chemical  science,  and  it  has  seemed  that,  in  this 
period  of  relaxation,  it  wonld  be  well  to  stop  and  consider  what 
are  the  relations  of  the  industries  to  the  science  from  the  other 
side  of  the  question,  and  what  aid  has  come  from  the  former  to 
the  latter  to  promote  its  advancement,  if,  indeed,  any  distinction 
can  be  made  bo  far  as  the  additions  to  human  knowledge  are  con- 
cerned. For  science  is  cosmopolitan,  as  it  nere,  and  omnivorous, 
and  facts  from  whatever  source,  and  of  whatever  kind,  are  greedily 
absorbed  to  foim  a  part  of  the  grand  structure  of  human  kuowl 
edge,  whether  they  come  from  efforts  made  at  leisure  and  in  the 
quiet  of  the  study  or  private  laboratoiy,  ov  whether  they  are  de- 
veloped in  the  struggle  fur  existence  and  the  daily  bread. 

In  its  earlier  development,  substantially  beginning  with  the  pres- 
ent century,  chemistry  was  the  newest  of  the  physical  sciences. 
It  grew  up  out  of  the  empiricism  of  the  preceding  centuries  and 
had  its  ronudatioD  in  the  facts  to  be  found  in  the  daily  practice  of 
those  engaged  in  the  endeavor  to  meet  the  demands  of  the  current 
needs.  As  civilization  progresses,  culture  extends,  demands  con- 
sequently grow,  and  it  is  one  of  the  inevitable  laws  of  sociology 
and  political  economy,  as  of  nature,  that  these  demands  shall  be 
met.  To  meet  them  human  ingenuity  must  be  taxed  for  the  de- 
termination of  methods  and  means  ;  and  whether  it  be  to  secure 
immediately  useful  results  or  to  establish  more  abstract  truths, 
intellectual  endeavor  is  required,  knowledge  must  be  increased, 
and  scieuce  therefore  advanced.  Literature  is  filled  with  descHp- 
tiou  of  the  service  which  the  science  of  chemistry  has  rendered  to 
the  industries  and  the  commercial  world,  and  the  development  of 
the  tar  color  industry  is  the  favorite  example  of  this  so  frequently 
cited.  History,  so  far  as  it  is  written,  for  the  moat  part  deals  with 
the  subject  from  this  standpoint.  But  it  may  properly  be  ques- 
tioned whether  the  industry  was  wholly  the  outcome  of  scientific 
research  or  whether  science  received  much,  at  least,  9f|itB  inspira- 
tion, its  suggestion,  its  original  material  from  the  industry  already 
developed  in  an  intensely  empirical  way.  It  is  this  side  of  the 
question  that  will  occupy  us  at  the  present  time  and  we  shall  en- 
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deavor  to  call  attentioD  to  some  of  the  influenceB  which  operate 
from  ODe  side  or  the  other  to  briug  about  the  reeults  iDdicated,  and 
to  the  reciprocal  iafluencea  which  flow  from  the  cesults  themselTes, 

The  true  fundaments)  principles  of  the  science  were  not  devel- 
oped and  set  forth  throngh  the  dasBic  researches  and  <leductions  of 
the  great  leaders,  Dalton,  Priestley,  Cavendish,  Black,  Wenzel, 
Richter,  Lavoisier,  6a;  Lussac,  Avogadro,  Dulong  and  Petit  until 
the  close  of  the  lual  and  the  earlier  years  of  the  present  century. 
But  even  before  the  beginning  of  the  last  centnry  the  rapid  prog- 
ress of  civilization  and  culture  in  other  lines  had  made  demands 
for  the  products  of  the  chemical  arts  and  they  were  met  in  ways 
that  were  empirical,  it  is  true,  but  by  reactions  which  were  as  pos- 
itive then  as  they  are  now,  even  though  they  were  unknown ;  and 
they  furnished  fertile  food  for  study  and  speculation  on  the  part  of 
the  pbilosopbere  in  fielde  quite  new  to  them,  led  them  out  from  the 
libraries  of  the  monasteries  to  the  active  work  of  the  busy  world, 
furnished  them  with  facte  for  collaboration  and  clBssificatioD,  from 
which  tliey  were  amply  able  to  construct  the  hypotheses  and  build 
up  the  theories  which  have  been  of  so  much  value  to  the  civilized 
world.  During  the  entire  centnry  the  industries  thrived  and  grew, 
met  the  demands  put  upon  them  and  brought  about  the  establish- 
ment of  facts  that  long  since  were  recorded  as  new  discoveries. 

The  acknowledged  fathers  of  the  science  of  cbemietry,  although 
eminent  scholars  and  connected  with  the  institutions  of  lenming, 
were  many,  if  not  most  of  them,  directly  interested  in  the  manu- 
facture of  chemical  products,  BTid  by  their  general  education  and 
liighei'  intelligence  were  enabled  to  contribute  to  their  material  ad- 
vancement. At  the  period  in  which  these  men  lived  and  worked, 
these  industries  could  with  difficulty  meet  the  demands  of  the  ad- 
vancing civilization,  and  that  they  were  profitable  then,  even  as 
they  were  later,'  we  may  learn  from  the  experience  and  writings 
of  Cbaptal,'  who  was  turned  from  the  profession  of  teaching  to 
establish  at  Montpellier,  as  he  tells  us,  large  works  for  the  manu- 
factui-e  of  sulphuric,  nitric,  muriatic  and  oxalic  acids,  alum, 
copperas,  sal  ammoniac,  sal  saturn,  white  lead  and  the  prepara- 
tions of  lead,  mercury,  i^tc.  He  declares  that  he  hnd  made 
"  mountains  of  alum  without  being  able  to  crystallize  it,"  until  he 
had,  through  the  analysis  of  Roman  alum,  determined  the  presence 
of  potash  in  the  crystallized  product.  And  in  order  that  lie  might 
1  Ldi  vie  et  t'Oenire  d«  Cbaiital,  p.  11. 
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have  proper  apparatus  for  his  works  he  imdertook  the  manufacture 
of  the  porcelain  and  pottery  he  required.  A  little  later  he  became 
interested  in  djreing  and  calico  printing  in  a  commercial  way.  How 
profitable  this  manufacture  was  may  be  gathered  from  the  fact  that 
after  the  political  reveroes  which  brought  about  his  deposition  from 
the  public  life  in  Paris  which  had  consumed  his  entire  fortune,  he 
returned  to  his  manufacture  at  Montpellier  and  in  a  single  year 
realized  from  it  a  handsome  net  profit  of  S50,000  francs.  He  fur- 
ther relates  that,  encouraged  by  his  success,  other  chemista  of 
France  established  large  manufacturing  works  and  entered  into 
their  management.  He  was  closely  asRociated  with  Lavoisier, 
BerthoUet,"  Monge,  Fourcroy,  Carny,  Vandermonde,  Gujton  de 
Morveau  and  others  in  the  manufacture  of  gunpowder  near  Paris, 
and  bis  memoirs  show  that  during  his  residence  nt  Montpellier  he 
was  in  constant  correspondence  with  the  chemists  of  Paris  and  else- 
where. Dubrunfaut'  states  that  at  the  instigation  of  the  Comptroller 
General  Turgot,  the  Acsdemy  of  Sciences  of  Paris  offered  a  prize 
in  1776  for  the  invention  of  a  method  for  the  production  of  niter 
and  that  Stabl  and  Lavoisier  did  not  disdain  to  take  an  interest 
in  the  subject  of  the  prize.  1 1  amounted  to  £3000  and  was  awarded 
to  Thouvenel  who  was  ivquired,  we  arc  told,  to  justify  experimen- 
tally the  theory  of  Lavoisier.  At  that  time  Lavoisier  was  director 
of  the  Royal  Saltpeter  Works.  BerthoUet  was  interested  in  bleach- 
ing and  dyeing,  suggested  the  use  of  chlorine  for  the  former  and 
in  1791  published  a  work  entitled  Elements  of  the  Art  of  Dyeing. 
Gnytoude  Morveau^  was  devoted  to  analytical  and  technical  chem- 
istry, and  among  other  things  he  founded  saltpeter  works  in  1773 
and  soda  works  in  178S. 

Much  of  the  work,  therefore,  not  only  of  Chaptal  but  of  other 
chemists  of  his  time,  was  doubtless  done  in  response  to  demands 
made  npon  them  by  the  exigencies  of  the  manufactures,  but  how 
many  of  the  results  they  communicated  to  the  journals  and  learned 
societies  flowed  directly  therefrom  we  are  uot  told.  Certainly  they 
could  not  have  failed  to  study  closely  the  phenomena  thus  offered 
for  their  observation  and  which  in  many  respects  could  not  have 
been  as  efflciently  exhibited  in  any  other  way. 

So  also,  as  we  are  told  by  Meyei"^  and  Other  historians,  the  earlier 
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coDtributotB  to  tbenewsoieace,  Boyle,  Eankel,  Bergmann,  Scheele, 
Hargraff,  Macqaer,  Duhamel  and  otbere,  were  largely  devoted  to 
tbe  developmeat  of  certain  chemical  processes  in  tlie  industriea. 
With  all  these  men,  the  other  great  leaders  of  the  science  were 
closely,  associated  ;  the  problems  coostantly  arising  and  the  resnlts 
obtained  in  their  solution  were  doubtless  subjocts  of  frequent  dis- 
cusaioD  and  led  them  to  proGtable  study,  legarding  them  and  tbe 
fundamental  and  natural  laws  upon  which  they  were  based.  And 
what  was  true  of  that  earlier  period  of  tbe  hislory  is  true  to-day 
and  to  an  increasing  degree  muist  find  illustration  in  future  work. 
The  indnstries  are  still  pushing  forward  with  earnest  competition 
to  supply  the  demands  which  grow  with  the  years,  and  the  hard 
questions  which  come  from  managers  and  proprielors  to  pi'ofes- 
sional  men  are  as  numei-ous  and  as  difficult  in  their  way  as  those 
which  puzzled  the  early  philosophers,  and  stimulate  an  earnestness 
in  endeavor  and  investigation  that  brings  the  highest  and  most  use- 
fol  results.  We  must  admit  that  without  tliese  hard  questions  tlie 
advances  in  the  scieace  Itself  would  be  less  rapid  and  tbe  intellect- 
ual activities  of  investigators  less  alert. 

Beautiful  illustrations  of  the  results  growing  oiitofeuch  demands 
are  everywhere  to  be  seen  at  the  present  day  even  as  they  wei'e  in 
former  years,  although  they  are  not  often  to  be  founil  recorded  in 
the  pages  of  published  history.  Many  of  us  will  remember  tbe 
incident  cited  by  Hoffmann'  in  his  necrologicnl  notice  of  Dumas 
describing  tlie  circumstances  which  led  to  the  discovery  of  the 
absorption  of  chlorine  by  organic  bodies,  in  which  he  declares  that 
"  it  is  not  generally  known  that  tbe  theory  of  substitution  owes  its 
source  to  a  soiree  in  the  Tuileries."  Dumas  bad  been  called  upon 
by  his  father-in-law,  Alexander  Brogniart,  wbo  was  director  of  the 
tJevrea  Porcelain  Works,  and  as  Hoffmann  says,  in  a  measure  a 
member  of  the  royal  liousehold,  to  examine  into  the  cause  of  the 
irritating  vapors  Tvom  candles  burned  iu  the  ballroom,  a  demand  to 
which  Dnmas  readily  accedeii,  because  he  bad  already  done  some 
work  upon  the  examination  of  wax  which  could  not  be  bleached 
and  was  therefore  unmerchantable  He  was  readily  led  to  the  con- 
clusion that  the  candles  used  in  the  palace  bad  lieen  made  with  wax 
which  had  been  bleached  with  chlorine  and  that  tbe  vapors  were 
hydrochloric  acid  generated  in  the  burning  of  the  candles.  But 
examination  of  the  wax  of  the  candles  showed  that  tbe  quantity 
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of  chlorine  found  wkb  greater  than  could  be  accoanted  for  by  ita 
preeence  ae  a  mecbaniual  impurity,  and  from  it  Dumaa  was  led  to 
experiments  which  showed  that  many  organic  anbstancee  when 
heated  with  chlorine  have  the  power  to  fix  it,  and  from  these  re- 
sults he  was  in  turn  led  to  the  further  generalization  concei-ning  the 
law  of  substitution.  In  this  connection  Hoffmann  says,  "This 
information  upon  the  origin  of  substitution,  which  the  author  of 
this  sketch  had  from  the  mouth  of  Dumas  himself,  is  more  thtin  an 
interesting  incident.  We  frequently  see  that  tike  the  Luxembourg 
palace,  the  Tuileries,  besides  their  historical  legends,  have  likewise 
scientific  memories.  How  wonderful !  A  ray  of  sunlight  reflected 
from  the  window  of  Luxembourg  and  accidentally  seen  by  Mains 
through  a  plate  of  calcspar,  revealed  to  him  the  phenomenon  of 
double  refraction,  adding  a  new  province  to  the  domain  of  physics  ; 
while  the  acid  vapors  from  a  smoking,  burning  candle  in  the  ball- 
room of  the  Tuileries  led  Dumas  to  study  the  infiuence  of  chlorine 
upon  organic  bodies  and  finally  led  him  to  speculation  upon  this 
action  which  for  many  years  had  controlled  the  science  and  even 
to-day  has  a  mighty  influence  upon  its  development." 

It  wonld  be  difiScult  to  follow  Dumas  through  the  hundreds  of 
investigations  he  made  in  all  the  fields  of  chemical  activity,  clear- 
ing up  the  questions  arising  in  the  various  occupations  of  daily 
life  and  in  all  ita  departments,  even  as  it  woiild  that  of  other  men 
active  in  progressive  work.  Much  of  the  work  of  Dumas,  as  shown 
by  Hoffmaun  and  the  published  records,  was  devoted  to  the  solu- 
tion of  such  questions,  and  mucli  of  his  inspiration  was  drawn  from 
them.  It  was  an  incident  similar  to  that  already  described,  that 
brought  Dumas  to  the  reaction  whereby  hydix^en  sulphide  may  be 
oxidized  to  sulphuric  acid.  He  found  the  walls  of  one  of  the  bath 
rooms  at  Aix  les  Bains  covered  with  crystals  of  calcium  sulphate 
which  could  have  no  other  source  than  the  vapors  liberated  from 
the  hot  water.  No  trace  of  Bul[)huric  acid  could  be  found  in  the 
atmosphere  of  the  room.  The  portieres  of  the  room  soon  acquired 
an  acid  reaction  which  proved  to  be  due  to  sulphuric  acid.  Dumas 
concluded  that  the  combination  of  hyihogen  sulphide  with  oxjgen 
had  occurred  upon  the  wall  itself,  the  porous  surface  exercising  an 
influence  similar  to  that  of  platinum  black  upon  liydrogen  and 
oxygen.  And  subsequent  investigation  show«'d  that  when  air, 
Steam  and  hydr<%en  sulphide  are  passed  over  porous  substances  at 
from  40°  to  50°  C.  and  still  bettor  at  80°  to  90°,  sulphuric  acid  is 
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quickly  formed  without  intermediate  forniatjoo  of  enlpharouB  acid 
or  separation  of  salpliur. 

Similar  instancea  are  set  forlh  by  HofFinanu,' — who  aeenis  to  have 
reci^Dized  the  value  of  the  influences  we  here  have  iu  mind  —  in  his 
Decrol<%ical  address  upon  Liebig.  whose  well-known  devotion  to 
Ibe  industries  and  their  advancement  is  bo  familiar  and  interesting. 
Hoffmann  says  "  no  branch  of  chemical  industry  bae  failed  either 
directly  or  indirectly  to  receive  benefit  from  Liebig's  works."  He 
calls  attention  to  the  study  of  the  fal  and  acetic  acid  industries 
and  declares  that  the  key  to  their  peculiar  operations  is  of  hie 
making,  that  the  preparation  of  the  prussiates  and  fulminates,  the 
mannfncture  of  the  cyanides,  the  production  of  the  silver  mirror, 
were  the  result  of  Liebig's  work.  His  interest  in  the  problems  of 
agriculture  and  of  the  nutrition  of  plants  and  animals,  of  physiol- 
(^  and  pathol<^y,  led  him  not  only  to  the  development  of  many 
new  iudnslries,  bnt  to  the  establishment  of  many  of  the  truths  of 
Bcienoe  as  well.  His  method  for  the  production  of  artificial  foods 
and  concentrated  animal  extracts  were  not  the  smallest  of  his 
contributions  to  the  industry,  and  the  possibilities  of  their  value 
and  wide  application  in  turn  led  to  further  investigation.  Meyer,' 
quoting  from  Hoffmann,  says,  "  if  we  could  hold  up  to  view  all  that 
Liebig  lias  done  for  the  well  being  of  the  human  race  in  the  indus- 
tries, in  agriculture  or  in  the  promotion  of  health,  one  can  scarcely 
declare  that  any  other  scholar  of  his  time  has  left  n  richer  legacy 
to  mankind." 

And  what  Hoffmann  has  said  of  Liebig  is  also  applicable  to  him- 
self, for  in  many  respects  he  rivalled  Liebig  in  his  intelligent  com- 
prebenaioti  of  commercial  and  industrial  needs  and  their  value  in 
suggesting  new  and  fruitful  lines  of  work.  No  question  could  be 
proposed  to  him  that  had  not  for  him  some  germs  of  useful  thought 
and  itwaa  the  utilization  of  such  possibilities  as  came  to  him  in  this 
way  that  m^e  him  great.  His  genius  for  this  will  be  illustrated 
in  connection  with  the  incidents  in  the  coal  tar  color  industry 
which  show  the  relation  of  that  great  branch  of  human  endeavor  to 
the  subject  in  hand. 

It  seems  to  make  little  ditTerence  to  which  branch  of  chemical 
work  we  tarn  for  illustrations  of  the  ideas  jnat  presented.  The 
enormous  losses  snftered  by  Italy  and  France  by  the  diseases  of  the 
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silk  worm,  the  deterioration  of  the  wineB  and  tlie  diseases  of  fami 
animals,  made  demands  upon  the  genius  of  Pasteur,  and  through 
his  brilliant  work  and  munificent  resulta  attention  has  been  di- 
rected to  the  field  of  bacteriologj  and  fermentation,  and  almost  a 
new  science  has  been  built  upon  it.  What  a  mass  of  material  has 
through  this  one  branch  of  work  been  added  to  the  sum  of  human 
knowledge  and  what  an  impetus  has  it  given  to  the  advancement 
of  science  !  The  industries  demanded  relief  from  their  losses,  but 
the  path  to  that  relief  is  strewn  with  facts  which  hare  been  utilized 
for  the  establishment  of  new  principles  ;  aud  the  new  principles,  ex- 
tended to  the  other  industries,  have  widened  still  fui-tber  the  field 
and  led  to  the  study  of  the  products  developed  in  the  growth  and 
nutrition  of  the  lower  organisms,  with  results,  the  spread  of  whose 
influence  it  would  be  difficult  to  define. 

Some  of  us  will  remember  that  a  little  more  than  a  decade  ago, 
many  of  the  leading  chemists  of  this  country  were  called  upon  to 
settle  a  commercial  dispute  in  Chicago,  turning  upon  the  question 
of  an  admixture  of  fats  in  the  adalteration  of  lai'ds  and  that,  on 
account  of  the  lack  of  knowledge  then  prevailing  regarding  the 
exact  constitution  and  reactions  of  various  fats,  it  was  impossible 
to  arrive  at  satisfactory  conclusions  with  regard  to  the  mixtures 
submitted.  It  was  embarrassing  for  chemists  to  admit  the  weak- 
ness, but  it  nevertheless  had  useful  results.  Since  that  time  the 
development  of  knowledge  concerning  these  products  has  twensacb 
that  it  is  possible  readily  to  determine  in  many  cases,  not  only  the 
components  of  such  admixtures  but  even  the  quantity  of  each  com- 
ponent present. 

Such  illustrations  in  increasing  numbers  will  occur  to  every  one 
who  may  consider  the  history  of  the  science  and  the  industries  from 
this  point  of  view.  The  coal  tar  color  industry,  which  has  so  fre- 
quently been  cited  and  described  as  the  direct  outcome  of  scientific 
investigation,  will  sei've  admirably  to  illustrate  further  th^  relations 
we  are  considering.  No  one  of  the  industries  has  been  so  rapid  in 
growth  or  has  attracted  the  same  degree  of  attention  from  both 
scientists  and  technologists,  or  has  had  so  wide  an  influence  upon 
the  progress  of  tlie  other  industries  and  scientific  work.  A  brief 
review  of  the  conditions  of  its  development  from  the  standpoint 
of  this  discussion  will  be  of  interest  and  will  serve  to  show  how 
much  the  purely  scientific  side  of  chemistry  may  be  found  to  owe 
to  the  development  of  the  technical  side. 
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The  origin  of  tlie  crude  product  of  this  industry,  the  manufacture 
of  gas.  it  comparatively  modern.  Though  it  was  known  in  the 
latter  part  of  the  last  century  it  did  not  find  extensive  application 
permanently  until  between  1830  and  1835.  But  from  the  time  of 
its  first  extended  application,  its  by-product,  tar,  became  a  trouble- 
some nnisauce  and  many  endeavors  were  made  on  all  sides  to  Rod 
some  means  for  its  disposition  and  utilization.  It  was  consumed 
by  burning,  it  was  boiled  down  in  open  vessels  and  its  residues 
used  as  jtreservative  pnint  for  wood  and  melals  ;  its  lighter  and  more 
volatile  products  were  subsequently  collected  by  condensation  and 
pnt  upon  the  market  as  a  solvent  for  fats,  waxes,  rubber,  etc.,  and 
was  so  used  in  tbe  manufacture  of  varnishes.  According  to  Lunge,' 
Accnm  was  the  first  to  boil  tar  down  in  close  vessels  and  thus 
obtain  volatile  oil  which  contd  be  used  as  a  cheap  substitute  for 
turpentine.  Dr.  Longslaff  declares  that,  in  conjunction  with  Dr. 
Dnlton,  he  erected  tbe  first  distillery  for  coal  tar  in  1822  near 
Leith,  and  that  the  spirits  obtained  were  sent  to  Mr.  Mackintosh, 
while  the  residue  was  used  for  making  lampblack.  Roscoe  states 
that  the  distillation  was  carried  on  near  Manchester  in  1834,  the 
naphtha  obtained  being  used  for  making  black  varnish  with  the 
pitch.  So  that  the  lighter  distillates  had  been  furnished  to  the 
marketo  some  years  before  Mansfield  began,  in  1847,  the  distillation 
of  the  lighter  oils  lo  obtain  products  which  might  be  used  for 
lighting  tmiposes.  It  was  in  the  ciiurse  of  this  work  that  be  de- 
termined tbe  composition  of  the  lighter  oils  in  the  market  and  found 
that  they  contained  considei-able  quantity  of  benzene,  a  fact  discov- 
ered by  Hoffmann  two  years  before.  Supplies  for  the  subsequent 
uses  in  the  color  industry  were  therefore  possible. 

It  may  be  obser\-ed  here  that  the  <liscovery  of  this  compound  by 
the  dry  distillation  of  coal,  de  nooo,  in  the  laboratory,  would  have 
V)een  practically  impossible*  since,  according  to  Perkin,^  100  lbs.  of 
coal  yields  only  0.85  oz.  of  coni  tar  naphtha,  and  0.275  oz.  of 
benzene.  The  operations  of  the  industry  carried  out  on  a  lai^e 
scale  are  necessary  to  this,*  and  such  operations  we  know  and  shall 
see  have  furnished  to  those  woiking  in  purely  scientific  lines  ma- 
teriahfor  study  which  hns  given  the  most  important  results  and 
without  which  many  of  tlie  relations  would  still  be  unknown. 

1  Loiige.    Conl  Tar  iiuil  AiimiunlH,  ISB. 

'  Compare  Roscoe  an<1  ScliorlcinTiiPr.  Trisnll:!?  on  Chemletry,  in.  |>t.  in,  91. 

■  Jour.  Soc.  ArtH,  ISSS,  101. 

•Compare  FtoflniBiiii.    Jour.  Snr.  Art»,  19KH,  SIT. 


id  By  Google 


7i  SECTION   0. 

But  to  proceed.  With  the  commercitil  production  of  benzene,  ite 
derivative  nitrobenzene  was  readily  obtained  in  Ui^e  quantitit  a.  It 
had  been  made,  it  is  true,  years  before  by  Mitscherlich  in  1834,  from 
benzene  of  benzoic  acid,  and  by  Laurent  a  little  later  by  the  action 
of  nitric  acid  upon  light  oil  of  tar.  Collas,  a  French  phannaciBt, 
made  it  in  1846  in  a  large  way  in  Paris,  and  later  Mansfield  took 
up  its  manufacture  from  the  product  of  his  stills,  putting  it  on  the 
market  as  artificial  oil  of  bitter  almonds,  or  oil  of  Mirbane,  to  be 
used  in  scenting  soap. 

So  aniline  which  Unverdorben  produced  in  1826  by  dry  distilla- 
tion of  indigo  and  called  krystallin,  and  Runge  first  separated 
from  coal  tar  by  treating  it  with  hydrochloric  acid  in  1834  and  called 
blau31,  and  Fritsche  produced  by  digestion  of  indigo  with  potash 
and  distillatioD  of  the  product  in  1640  and  called  aiiilin,  and 
Zinin  proiluced  in  1842  by  reduction  of  nitrobenzene  with  ammo- 
nium sulphide  and  called  benzidam,  remained  a  scientific  curiosity, 
the  true  constitution  of  which  was  not  fully  determined  until  some 
years  after  it  had  beeo  produced  by  Bechaiiip  liy  reduction  of  coal 
tar  nitrobenzene  with  iron  and  acetic  acid  and  Ferkin  had  utilized 
it  in  the  manufacture  of  mauve. 

And  so  the  way  for  Perldn  had  been  prepared.  Both  the  in- 
dustry and  the  science,  so  far  as  they  had  been  able,  had  done  their 
share :  the  industry,  by  effoils  at  the  utilization  of  the  products 
at  hand  and  showing  possible  commercial  profit ;  tbe  science,  in  the 
struggle  after  new  compounds.  The  spirit  of  the  iatrochemists 
still  prevailed  and  substantial  benefits  flowed  from  it  as  of  old. 
Perkin'  in  an  effort  to  produce  a  compound  valuable  and  scarce  in 
the  market  and  to  effect  the  synthesis  of  quinine,  produced  aniline 
purple  oc  mauve  instead.  Starting  out,  as  he  says,  with  the  con- 
sideration of  the  empirical  formula  he  concluded  that  by  the  oxida- 
tion of  allyl-toluidine  he  might  attain  his  end.  Describing  his 
experiment  he  snys :  ■'  For  this  purpose  I  mixed  the  neutral  sul- 
phate of  allyl-toluidine  with  bichromate  of  potassium,  bnt  instead 
of  quinine  I  obtained  only  a  reddish  browu  precipitale.  Never- 
theless being  anxious  to  know  more  about  this  curious  reaction,  I 
proceeded  to  examine  a  more  simple  body  under  similar  circum- 
stances. For  this  purpose.  I  treated  the  sulphate  of  aniline  with 
bichromate  of  potassium.  The  mixture  produced  nothing  but  an 
unpromising  black  precipitate ;  bnt,  on  investigating  this  precipi- 

■ClieinlCBlMeiT«,IB«l.    M7. 
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tate,  I  found  it  to  be  the  subatance  which  is  now,  I  may  saj,  a 
commercial  ueceBsity."  Perkin  treated  the  black  pi-ecipitate  with 
different  aolveots  in  the  study  of  ita  properties  aad  found  it  to 
yield  to  alcohol  a  colored  solution.  With  more  of  the  inveutiTe 
and  commercial  spirit  ttian  prevailed  with  his  illustrious  teacher  in 
whose  laboratory  he  was  working,  he  at  once  began  experiments  to 
determine  whether  this  new  color,  so  beautiful  in  its  hues,  could  be 
fixed  upon  textile  fibers,  and  succeeded  in  dyeing  a  strand  of  silk 
with  it  without  the  aid  of  any  mordant  whatsoever.  He  promptly 
submitted  his  discovery  to  Fuller  of  Perth  who  tried  tiie  color  in  a 
lai^er  way,  proving  its  commercial  value.  The  patents  were 
secured  and  Perkin  at  once  devoted  himself  to  the  industrial  pro- 
dactioD  of  the  color  and,  after  more  or  less  difficulty,  always  inci- 
dent to  the  maunfacture  of  a  new  substance,  he  attained  commercial 
success.  The  tar  color  industry  was  launched  ;  it  was  immensely 
profitable ;  it  furnished  incentive  to  furtlier  investigation  and  ex- 
periment in  similar  lines,  a  new  field  was  opened  up,  and  what  a 
Bood  of  results  has  come  from  it.  In  them  both  empiricism  and 
rationalism  have  been  represented,  and  the  addition  to  the  number 
of  new  substances,  whose  properties  and  constitution  have  been 
essential  to  the  establishment  of  new  theories  and  new  laws  haa 
been  enormous,  and  unprecedented  in  all  the  history  of  chemical 
work.  The  search  after  the  production  of  a  commercial  product 
yielded,  accidentally  as  it  were,  and  almost. empirically,  the  seed 
from  which  this  great  and  flourishing  tree  has  sprung. 

For  it  must  not  be  forgotten  that  after  Perkin  had  obtained  bis 
oxidation  product  of  aniline  and  had  found  that  some  portion  of 
it  was  colored  and  could  be  applied  to  the  dyeing  of  fabrics,  his 
study  of  its  properties  ended  for  tlie  time  being  nnd  it  was  not 
until  1863  that  he  was  able  to  take  up  this  subject  tind  Tollow  it  to 
conclusion,  establishing  the  constitution  of  the  new  compound. 

The  history  of  the  conl  tar  color  industry  is  full  of  examples  of 
the  production  of  new  substances  and  new  reactions  by  the  indus- 
try of  the  highest  importance  to  the  advancement  of  knowledge 
in  the  domain  of  chemistry  and  to  the  development  of  the  great 
theories  to  which,  in  turn,  much  of  progress  both  in  science  nnd 
technology  has  lieen  due.  In  this  connection  one  may  study,  with 
profit  and  interest,  the  very  able  address  of  H.  Caro'  before  the 
Berlin  Chemical  Society,  on  the  subject  of  the  "  Development  of 

1  Benchte  iler  Deut«chen  ChenilscbeD  Oesellschaft,  K.  R.  »», 
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the  UoalTarColor  Induetry."  While  very  properly  giving  the  full- 
est credit  for  the  scientific  or  rational  work  done  in  tliis  conoectioii 
and  the  applications  of  it  in  the  industries,  he  shows  many  exam- 
ples of  the  important  results  attained  by  technical  or  empirical 
methods  and  of  the  highest  interest  and  value  to  the  science.  He 
calls  attention  to  the  fact  that  C.  K.  Nicholson  suggested  to  Hoff- 
mann that  pure  aniliue  would  not  yield  aniline  red,  and  that  it  was 
not  the  true  agent  for  the  production  of  this  compound.  A  gallon 
of  aniline  with  a  coDslsnt  boiling  point  of  220°  C.  sent  to  Hoffmann 
by  Nicholson  gave  such  a  result;  while  a  sample  of  the  ordinary 
aniline  of  cummerce,  and  boiling  at  from  182°  to  220°  yielded  an 
abundant  quantity  of  color.  From  this  Hoffmann  concluded  that 
the  commercial  aniline  contained  a  second  base  which,  together  with 
aniline  and  homologous  with  it,  entered  Into  the  reaction  to  pro- 
duce the  regular  result.  But  Hoffmann'  declared  that,  if  such  an 
admixture  of  bases  existed,  their  separation  by  any  other  than 
operations  on  a  large  scale  would  be  out  of  the  question,  a  condi- 
tion found  by  other  investigators.  Nicholson  had  already  sug- 
gested the  presence  of  loluidine  in  the  mixture.  Hoffmann  tried 
making  the  color  with  pure  toluidine  from  tolu  balsam  sent  him  by 
Muspratt  and  found  that  this  too  gave  a  negative  result.  But 
upon  mixing  the  pure  aniline  fi-oni  Nicholson  in  proper propoitions 
with  the  pure  toluidine  from  Musprati ,  the  proportions  con'espond- 
ing  with  one  molecule  of  benzene  to  two  molecules  of  toluene  the 
i-ed  color  was  promptly  produced.  In  this  connection  Hoffmann 
said  the  "intlustry  was  ahead  of  the  science"  anil  Caro  said  "  hence 
the  industry  was  not  only  the  generator  of  aniline  red,  but  further- 
more it  had  opened  up  the  way  to  theralionni  utilization  of  benzene 
and  its  hoinologues  for  all  present  and  future  uses  of  color  manu- 
facture." 

Aitiflcial  alizarine  has  much  the  same  kind  of  history.  It  was 
developed  by  Graebe  and  Liebermanii  by  most  rational  methods 
and  from  the  constitution  and  I'eactions  of  the  body  itself.  Start- 
ing with  a  commercial  body,  pi-oduced  by  industrial  methods  and 
in  most  empirical  ways,  they  endeavored  to  reproduce  il  by  rational 
synthesis  and  succeeded.  Their  method  through  dibromanthra- 
quinone  was  not,  however,  a  commercial  possibility  and  it  remained 
forl'erkin,  with  his  industrial  experience  and  capacity,  and  his  en- 
gineering skill  combined  with  his  knowledge  of  chemistry,  to  over- 

'  BsrlKhte  dor  DvuiH-lien  UhemiBClien  UocUhuIimIi,  M.  »T«. 
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come  the  manufacturing  difficulties  aud  to  attain  this  end  by  other 
means  and  reactions  than  had  been  proposed  by  Graebe  and  Lieb- 
ermann.  Tbe  proceas  proposed  by  the  latter  was  precluded  by 
the  high  cost  of  bromine  and  Perkin  replaced  it  by  sulphuric  auid, 
producing  Ihe  aDthraquinoDe  sulphonic  acids  which  yielded  after  the 
melt  the produit  desired.  The induHtriid  genius  of  Perkin' gave  ar- 
tificial alizarine  and  with  it  a  long  series  of  products  and  problems 
for  study  and  solution  by  chemists  everywhere.  It  taught  reac- 
tions that  were  fertile  in  stimulating  new  research  and  established 
facts  that  could  not  be,  or  at  least  were  not,  discovered  in  the 
laboratory.  For  instance  in  tbe  course  of  the  manufacture,  Perkin 
found  that  when,  as  sometimes  happened,  sulphouation  of  the  an- 
thraquioooe  was  not  thoroughly  effected  through  insufficient  heal- 
ing or  use  of  too  little  acid,  a  really  better  product  was  obtained 
than  when  the  process  had  jiroceeded  normally.  He  found  that  in 
the  latter  ease  the  color  of  the  resulting  pi-oduct  was  less  brilliant 
than  when  these  irregular  couditions  prevailed  ;  that,  in  the  latter, 
the  resulting  paste  was  a  mixture  of  colors,  while  with  the  former, 
nearly  pure  alizarine  was  the  rpsiilt.  Investigation  confirmed  the 
outcome  of  the  practice  and  showed  that  from  tbe  anthniquinone 
mouoBulphonic  acid,  only  pure  alizarine  was  produced,  while  from 
the  result  of  higher  sulphonation  a  mixture  of  products  was  se- 
cured. Such  a  discovery  may  have  been  possible  only  in  the  larger 
way  occurring  in  the  works  and  might  have  long  been  overlooked 
in  the  laboratory.  At  any  rate  it  was  broughtout  in  the  industrial 
operation  of  the  reaction,  and  a  new  fact  was  added  to  the  sum  of 
knowledge. 

This  discovery  brought  further  necessity  and  new  invention.  By 
the  ordinary  method  of  sulphonatiog  then  enployed,  the  moiiosul- 
phonic  acid  could  not  readily  be  pi-oduced  and  it  remained  for  Per- 
kin to  advance  botli  scienct^  and  technology  still  further  by  the 
determination  of  a  new  process  for  attaining  this  end.  lie  found^ 
that  dichloranthracene  which  is  easily  made  may  be  as  easily  sul- 
pbonated  and  that  the  d  ichlo  rant  brace  ne  sulphonic  acid  is  readily 
converted  to  the  anthraquinone  sulphonic  acid  by  beating  with  sul- 
phuric acid,  the  final  result  depending  npon  the  degree  of  beat  em- 
ployed in  the  reaction  in  sulpbonatiug  the  dichloraQthiacene.  He 
had  thus  not  only  advanced  tbe  industry  in  this  branch  of  mann- 
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facture  but  he  had  added  to  the  list  of  reactiona  and  compouods  in 
chemistry  as  well. 

Hoffmaan  received  from  the  french  color  works  the  queues 
d'aniline,  from  which  he  was  able  to  separate  para  totuidine  and  the 
two  new  bases  paraniline  and  paramidopheuol.'  Other  pixxlucts 
from  the  same  residues  enabled  the  great  investigator  to  arrive  at 
&  knowledge  of  the  mode  of  formation  and  atructure  of  rosaniline. 
Later  another  French  color-maker  sent  Hoffmann  a  well  crystallized 
by-product  which  he  recognized  as  meta-toluylendiamine  which  he. 
together  with  Muspratt,  had  endeavored  to  make  by  synthesis. 
He  found  it  to  have  been  undonb1«d]y  produced  by  the  Bechamp 
method  from  nitrobenzene  contaminated  with  dinitro toluene. 

In  bis  most  interesting  and  valuable  address  from  which  many 
of  those  illnstrationB  have  been  obtained,  Caro  calls  attention  to 
otlier  instances  of  contributions  to  the  advancement  of  science  from 
this  great  industry ;  the  use  of  zinc  dust  in  strongly  alkaline  so- 
lution for  the  reduction  of  nitro-bodies  was  worked  out  in  the  fac- 
tories; safranine  was  produced  technically  several  years  before  its 
structure  and  mode  of  formation  are  made  out  by  Nietzki.  The 
empirical  formation  of  nitro-d  racy  lie  acid  and  ,S  naphthylamio  is 
cited  as  furnishing  contributions  to  the  establishment  of  iaomeriam 
in  the  classes  to  which  they  respectively  belong.  Aniline  blue 
produced  empirically  by  heating  together  fnchsine  and  aniline,  was 
found  later  by  Hoffmann  to  be  triphenylated  rosaniline  and  led  him 
to  the  recognition  that  change  of  color  could  be  produced  by  sub- 
stituting nn  alkyl,  phenyl  or  benzyl  radical  for  hydrogen  ;  and  so 
Btaited  the  theory,  now  developed  into  a  law,  that  color  of  com- 
pounds is  a.  function  of  structure,  and  that,  in  those  compounds 
having  antifermentive,  therapeutic  or  tosic  action,  the  influence 
will  vary  in  intensity  with  the  position  of  the  radical  in  the  mole- 
cule. Thus  it  has  been  found  that  ortho-cresol  is  lesa  active  as  an 
antiferment  than  the  meta-compouud  while  this  in  turn  is  leas  in- 
tense in  its  action  than  paracresol.  a  Naphthol  is  more  poisonous 
and  more  actively  antiseptic  than  ,J  naphthol. 

The  field  of  chemical  work,  here  bo  wonderfully  opened  up,  has 
done  much  to  bring  into  closer  contact  and  communion,  the  profes- 
sional men  and  investigators  on  the  one  hand  and  the  practical 
technologists  on  the  other.  Professional  men  find  that  such  union 
furnishes  valuable  material  for  study  and  most  useful  suggestion 

1  Proc.  Roy.  Soc.  IMS,  SIS.  •  Proc  Roy.  8oc.  U,  ft. 
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for  work.  As  Hoffmann  eaya,  "  the  technologist  is  Dot  likely  to 
leave  long  without  Dtilization  any  fact  of  Bcience  which  may  be 
developed  and  made  valuable  from  the  technical  side ;"  so  we  find 
that  the  benefits  which  flow  from  each  to  each  are  rapidly  increag- 
ing  from  year  to  year  and  the  distinction  formerly  made  between 
science  and  technol<^  is  rapidly  being  broken  down,  and  more 
cordial,  and  therefore  more  useful,  relations  established.  Such 
union  for  prc^ressive  work  was  eatabltshed  with  profit  to  both  sides 
by  Hoffmann  and  Nicholson,  Graebe  and  Caro,  O.  Fischer  and  E. 
Heppe  and  others,  and  the  example  of  these  authorities  has  been 
followed  by  the  great  manufacturers  in  all  countries  by  the  foun- 
dation iu  the  works,  of  well-equipped  laboratories,  intended  not 
only  for  control  of  proceeaes  by  analytical  methods  but  for  the  im- 
provement and  extension  of  processes  by  careful  research  methods 
and  the  discovery  of  new  principles.  Oatwaldi  has  clearly  fiet  forth 
the  manner  in  which  technology  and  science  may  wort  together  in 
electrical  work,  in  the  varioua  directiona. 

How  rapidly  this  practice  has  grown  will  be  itluatrated  by  the 
fact  that  the  great  uolor  works,  succeasors  to  Meister  Lucius  and 
Braning  in  Hoohst,  made  1700  to  1800  colors,"  in  1890,  and 
employ  3000  persona  including  70  chemists  and  12  engineers.^ 
K.  Oohler  &  Co.  in  Offenbach  have  300  workmen  and  45  chemists.^ 
Otiier  works  of  lai^e  capacity  like  the  Badische .  Anilin  und  Soda 
Fabrik  of  Ludwigahafen,  Bayer  &  Co.  at  Elbersfeld,  Casella  &  Co. 
in  Frankfurt  am  Main,  likewise  employ  large  numbers  of  edu- 
cated chemists  and  engineers.  Thia  practice  now  extends  to  most 
of  the  more  important  manufactures.  Ita  value  waa  early  recog- 
nized in  metallni^  and  it  has  been  adopted  in  other  lines  As  a 
consequence  a  demand  has  been  made  upon  the  educational  insti- 
tutions and  an  influence  has  been  exerted  upon  the  management 
leading  to  provision  of  t>etter  facilities  for  work  both  in  investiga- 
tion and  instruction. 

In  connection  with  the  working  force  of  the  German  color  fac- 
tories, it  is  worthy  of  remark,  that  experience  has  led  directors  to 
employ  educated  engineers  alongside  tba  research  chemists  and  so 

■CbemlBOhs  iDdnatrlc,  ISM,  111  trom  Zeltachrlft  Mr  BlratrDlechnlli  and  Electro- 
ohemlfl,  18M,ei. 

>  Oat.  I^ehrbneli  der  Tecbnischen  Chemie. 

■  Qrsndhomme.  Die  Fabrlkea  der  Acttea-GesellschBtt  FsTbirerke  Helaler  LucIbi 
and  Braning. 

•  DIr.  B.  Fnnok.  Zeltachrlft  fBr  A  nKsvuidte  Cbemle,  13H,  Ml. 
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recoj^nize  the  fact  that  engineering  capacity  is  necessary  to  the 
practical  and  industrial  application  of  chemical  reactions.  These 
reactions  effected  in  the  laboratory  cannot  always  be  oiitained  in 
the  works  in  a  large  way  witliont  tlie  invention  of  special  apparatus, 
and  frequently  the  most  brilliant  discoveries  in  scienue  prove  to  be 
nothing  more  than  mere  suggestions  to  the  industries,  doubtful 
stepping  stones  to  new  processes  or  new  protluits.  The  discoveries 
of  aniline  and  alizarine  are  examples  of  this  principle.  The  am- 
monia soda  reaction  remained  dormant  nearly  half  a  century  until 
it  was  madi:  practical  through  the  genius  of  Solvay^ind  by  means 
which  scarcely  involved  chemical  reactions.  The  Leblanc  soda 
process,  with  its  beautiful  i-eactions — partly  it  ia  true  because  of 
the  political  situation — remained  dormant  nearly  a  quarter  of  a 
century  before  the  genius  of  Muspratt  restored  it  to  life.  The 
sugar  industry,  the  conception  of  Margraff  and  Achard,  required 
the  invention  and  construction  of  much  special  apparatus  before  it 
could  develop  into  the  astonishing  dimensions  it  presents  to'-day. 
The  Weldon  process  could  be  established  in  the  industry  onlyaftor  ■ 
a  most  earnest  struggle  extending  over  three  years,  and  the  final 
result  showed  that  the  complete  reaction  could  be  obtained  only 
when  working  in  the  largest  way. 

The  study  of  the  ultimate  history  of  any  or  all  of  these  indus- 
tries  will  show  that,  as  they  grew,  they  m;ide  demands  upon  the 
educated  men  and  so  both  directly  and  indirectly  contributed  to 
the  sum  of  useful  knowledge  in  nearly  all  its  branches,  chemistry 
included. 

For  this  reason  the  demand  is  growing  for  a  combination  of 
chemical  and  engiueering  knowledge  in  the  same  person.  The  value 
of  tliis  has  been  noticed  in  the  lives  and  works  of  many  of  the 
leaders  in  chemical  work  and  its  recognition  among  educators  is 
advancing.  This  is  illustrated  in  the  views  of  Victor  Meyer'  ex- 
pressed as  follows:  "  Icoinel-.eeoL:  picfdy  withDr.  Lippmann  in 
his  wish  not  only  for  an  extension  of  hi-i  technical  instruction  in 
our  own  university  in  its  present  scope,'"but  also  for  the  further  de- 
velopment of  the  same,  and  1  would  rtdd  thereto  the  expression  of 
my  own  opinion  that  instruction  in  technical  drawing  ought  not  to 
be  omitted  in  the  curriculum  of  any  university,  in  whicli  numerous 
young  chemists  seek  their  education  and  are  likely  ultimately  to 
desire  occupation   in  factories  and  works."     Similar  expressions 
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have  come  from  other  high  authorities  in  the  field  of  education,  and 
the  wisdom  of  the,  eatablisbment  of  the  technical  schools  with  pro- 
vision for  thorough  education  in  all  the  special  branches  that  may 
find  useful  application  in  the  different  industries,  is  thoroughly 
confirmed. 

Thus  far  no  reference  has  been  made  to  the  influence  of  the 
indnstries  upon  the  development  of  analytical  chemistry,  and  per- 
haps for  this  there  is  no  need ;  it  is  generally  accepted,  or  is  fast 
growing  to  be,  that  it  is  an  int^ral  part  of  all  technical  work 
involving  any  kind  of  chemical  reactions.  Meyer'  says  "The 
industry  practically  developed  volumetric  analysis.  It  was  first 
used  by  Decroizelles  and  Vauquelin  in  an  empirical  way  in  the 
chemical  iuduatries  with  which  they  were  connected  and  was  finally 
developed  rationally  by  Gray  Lussac,  who  brought  it  to  a  state  of 
perfection  not  greatly  improved  upon  in  many  respects. " 

The  industries  of  the  earlier  chemical  history  were  controlled  by 
other  methods  of  analysis  also,  crude,  perhaps,  but  serving  a  use- 
ful purpose  and  forming  the  foundation  of  the  beautiful  systems  in 
use  to-day . 

In  this  particular  the  requirements  of  the  industries  of  the  pres- 
ent day  are  most  exacting.  Technical  methods  as  distinguished 
from  scientific  methods  have  passed  away,  for  with  rapidity  of  op- 
eration that  many  of  the  processea  call  for,  the  utmost  accuracy  must 
likewise  prevail.  This  is  particularly  true  of  the  metallurgical  in- 
dustries in  which  many  of  the  operations  must  be  controlled  by 
analyaiB  from  hour  to  hour.  So,  too,  the  utmost  accuracy  is  de- 
manded in  all  work  controlling  commercial  operations,  and  fre- 
quently the  investigation  required  to  confirm  the  value  of  these 
so-called  commercial  methods,  or  the  data  upon  which  they  are 
based,  brings  forth  results  both  as  to  quality  and  quantity  that  are 
most  gratifying.  In  at  least  tw9  cases  that  have  come  to  my 
knowledge  the  directors  c'  tlj^  kib^ratories  of  great  educational 
institutions  made  requee.ta^to  the.directors  of  large  chemical  works, 
asking  for  deBcriptiona,  of  the  analytical  methods  in  daily  use  in 
the  works  in  question,  and  the  request  was  of  course  cordially 
granted. 

And  if  the  analytical  methods  of  the  technical  aide  are  recognized 
aa  of  value,  so  too  are  the  experimental  methods.  In  the  great 
German  chemical  works,  where  lai^e   numbers  of  chemists  are 
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employed, the  force  ia  divided  into  "  labomtoriums  Cfaemiker"  and 
"  betriebs  Chemiker,"  each  class  haviug  its  appointed  work  :'  the 
ftrat  class  devoted  to  the  investigation  of  new  ideas  iu  the  smaller 
way  in  the  laboratory,  producing  new  compounds  or  investigating 
new  reactions,  or,  still  further,  controlling  by  analysis  the  operations 
in  the  works ;  the  second  class  experimenting  in  a  larger  way,  with 
lai^er  apparatus  aud  quantities,  and  even  with  the  normal  factory 
facilities,  with  either  new  principles  deduced  from  the  results  of 
factory  work,  or  with  processes  or  products  worked  out  in  the  labo- 
ratory. The  results  of  this  combination  are  extensive  and  Im- 
portant ;  most  of  them  are  covered  by  patents,  it  is  true,  but  they 
are  nevertheless  offered  to  the  world,  soon  become  public  property 
and  add  to  the  store  of  knowledge.  How  much  this  really  amonnts 
to  is  illustrated  by  the  fact  that  the  records  show  that  the  works 
of  Fr.  Bayer  &  Co.,  patented  or  described  in  the  first  half  of  1895 
forty-five  processes  and  |>roducts,  while  during  the  same  period 
there  were  issued  to  the  house  of  Meister  Lucius  and  Brunning 
thirty-seven  patents.  The  number  of  specifications  for  chemical 
patents^  accepted  in  Germany  from  1889  to  1893  were  respectively, 
4,406,  4,680,  5,900,  6,4S0.  Of  these  patents  Ur.  Freidlandev^says: 
'■  If  one  could  be  certain  of  the  excellence  of  all  these  compounds, 
a  new  era  in  the  color  industry  would  be  imminent.  Manifestly, 
however,  even  the  patentees  themselves  find  it  difficult  to  rec<%DiEe 
instant  practical  value  in  them.  The  numerous  naphthyldiamine. 
araidonaphthol  and  dioxy naphthaline  sulphonio  acids  were  pa- 
tented, not,  indeed  because  a  special  technical  interest  was  claimed 
for  them,  but  only  because  they  were  new  and  it  was  scarcely  possi- 
ble at  once  to  determine  whether  they  would  be  applicable  in  one 
direction  or  another." 

In  no  direction  has  the  application  of  the  methods  in  the  larger 
way,  either  in  the  laboratory  or  in  the  works  given  richer  yields  in 
new  material  than  in  the  varied  uses  of  the  elrctric  current  in  chem- 
ical work.  It  has  let]  to  the  production  of  new  compounds  or  has 
increased  the  means  for  production  of  old  ones,  and  through  it 
additions  are  constantly  being  made  to  the  store  of  material  of 
such  composition  and  properties  that  they  must  inevitably  lead 
to  further  new  discoveries  or  the  establishment  of  new  principles  or 
laws.     It  has  added  greatly  lo  our  knowledge  of  the  i-eactioos  of 
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oxidation  aod  redaction  and  lias  made  Dew  applications  of  those 
phenomena  possible.  In  this  connection  we  ma;  refer  to  the  proc- 
esses of  Hoepfuer  and  of  Siemens  and  Halske  for  the  extraction 
of  copper  from  its  solutions  whereby  as  the  metal  is  removed  from 
the  solution  at  the  cathode,  the  reduced  salts  are  oxidized  at  the 
ftnode,  and  the  solutions  thus  brought  to  the  higher  state  of  oxida> 
tioD  are  read;  for  use  on  new  portions  of  ore.^  Similar  reactions 
occur  in  the  new  process  of  Lowenherz  for  the  production  of  sodium 
persulphate,  a  compound  new  to  chemistry  and  resulting  from  the 
application  of  electricity  on  a  scale  more  extended  than  is  nsuall; 
employed  for  laboratory  work.  Sulphuric  acid  and  sodium  sulphate 
solutions,  separated  by  a  porous  diaphragm  are  electrolysed  with 
the  anode  immersed  in  the  sodium  sulphate.  The  resulting  com- 
poand  is  comparatively  unstable,  yielding  up  its  oxygen  with  the 
production  of  acid  sodium  sulphate.  And  since  this  latter  may 
readily  be  neutralized  by  sodium  carbonate,  the  new  compound  is 
recommended  for  all  uses  to  which  oxidation  may  be  applied.' 

With  the  production  of  hypoclilorites  and  the  chlorates  we  are 
already  familiar.  It  grows  rapidly  with  the  cheapening  of  artiDcial 
power  or  the  utilization  of  natural  power,  until  eventually  the 
world's  demand  for  them  must  be  covered  by  materials  from  this 
aoorce.  The  reaction  necessary  to  this  is  further  utilized  in  the 
production  of  such  compounds  as  chloral,  iodized  phenol  and  other 
similar  substances.^ 

In  the  field  of  reductions  reference  may  with  interest  be  made 
to  the  late  discoveries  of  Gattermann  and  the  color  works  of  Fr. 
Bayer  &  Co.,  that  electrolysis  is  readily  applied  to  the  production 
of  a  lai^e  number  of  compounds  not  heretofore  produced  techni- 
cally but  for  which  technical  uses  constantly  exiat.  Their  earlier 
discovery  of  the  application  of  electrolysis  to  the  reduction  of  ni- 
trobenzene to  amido-phenol  with  intermediate  production  of  phenyl- 
hydroxylamine  finds  wider  application  than  they  at  first  supposed 
and  will  doubtless  constitute  the  starting  point  of  a  new  line  of 
syntheses  of  the  carbon  compounds.^  This  reaction  is  similar  to 
tbat  of  zinc  dust  in  alkaline  solutions,  preferably  iu  alcohol  con- 
taining calcium  chloride  whereby,  as  noticed  by  Wohl  and  Bam- 

■  ZelUchrlftrar  AngewandU  Cbemle,  ItW. 

•  ZelUchrlftinr  ADgewBodtsUhemle,  IStG,  MS. 

'  Cham.  Zelt  xli.  •  Cbem.  Zelt.  xix,  1111. 
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betfter,  phenylhydTOxyUmine  is  produced  instead  of  the  anilioe 
produced  by  the  reductiou  with  acetio  acid  and  iron. 

The  electrical  eraeltiug  furnace  has  opened  np  a  wide  field  of 
experiment  and  investigation  as  fascinating  as  it  is  new,  and  it  is 
to  lie  expected  that  many  additions  will  be  made  to  tlie  list  of  new 
substnnces  through  its  use.  The  increased  production  of  chromium 
and  the  crystallization  of  carbon  by  Moissan,*  the  production  of 
carborundnm  by  Acheson,  the  production  of  the  variouB  carbides 
by  Moissaa,  Wiilson,  Borcher  and  others  are  of  great  interest  from 
both  the  technical  and  scientific  side.  Whether  the  calcium  carbide, 
which  has  been  so  much  discussed  and  seems  such  a  valuable  mate- 
rial for  the  production  of  acetylene,  will  at  once  take  and  hold  the 
high  position  assigned  to  it  by  its  inventors  is  still  an  open  qnes- 
tion.  But  whether  it  shall  find  extended  applicntion  in  the  indus- 
tries or  not,  whether  it  will  prove  too  expensive  to  compete  with 
benzene  as  an  enricher  of  illuminating  gas,  or  as  a  raw  material  for 
the  synthesis  of  alcohol  or  other  substances  in  a  commercial  way, 
it  wilt  serve  as  a  convenient  and  sufficiently  inexpensive  aonrce  of 
acetylene  for  experimental  purposes  and  it  will  therefore  withoat 
doubt  still  become  the  stai-ting  point  for  many  valuable  investiga- 
tions. Nikodem  Caro"  has  already  applied  the  method  of  Berthellot 
to  the  synthesis  of  alcohol  with  acetylene  liberated  from  calcium 
carbide  and  shown  that  the  yields  are  so  far  from  the  theoretical 
amounts  that  immediate  application  in  tine  direction  is  at  least 
doubtful.  But  the  results  illustrate  the  possibilities  of  the  ad- 
vancement of  the  science  through  these  technical  or  semi-technical 
methods. 

It  would  be  impossible  in  such  a  discussion  as  this  to  cover  more 
than  a  few  of  the  manifold  ways  in  which  the  science  of  chemistry 
has  been  advanced  by  the  industries,  their  wants  and  their  wastes. 
The  former  have  led  to  the  establishment  of  the  great  systems  of 
technical  schools  provided  with  the  magnificent  library  and  labo- 
ratory equipments,  the  state  and  national  experiment  stations,  the 
various  official  boards  and  commissions  for  the  study  of  those 
questions  which  immediately  affect  the  general  welfare,  and  from 
each  and  all  of  these  sources  come  reports  of  advances  which  are 
most  gratifying.    The  latter,^  that  is,  the  industrial  wastes,  gave  as 
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Dew  elements  and  new  compoands  and  so  furnished  the  material 
for  the  eBtablkshment  of  new  laws.  The  soap-boiler'B  lye  gave 
iodine,  the  wastee  of  the  salt  gardens  gave  bromine,  the  mother 
liqaoFB  from  the  springs  gave  caesium  and  rubidium,  the  acid  cham- 
bers selenium  and  thallium  and  the  mines  and  metallurgical  works 
gave  gallium  and  germanium. 

Whether  we  consider  this  side  of  the  subject  of  the  advancement 
of  our  science  from  one  direction  or  another,  we  shall  And  ample 
enconr^ement  for  combination  of  forces  and  for  closer  union  of 
professional  and  technical  workers  in  our  general  field  of  activity. 
For  the  benefits  from  one  side  must  bring  reciprocal  benefits  from 
the  other.^  The  principle  of  action  and  reaction  is  as  true  and 
as  applicable  here  as  in  the  great  domain  of  physics.  Necessity  is 
the  most  natural  stimulant  to  effort,  and  honest  investigation  must 
call  to  her  aid  all  knowledge  whatever  it«  source  and  alt  methods 
however  they  may  be  acquired,  and  where  this  is  the  moving  spirit 
progress  is  most  active.  Dr.  Ostwald  says  most  Justly  that  "  the 
secret  of  German  industrial  chemislry  is  the  recognition  that  science 
is  the  best  practice."  Is  it  not  equally  true  that  practice,  which 
leads  to  the  development  of  truth,  is  the  best  science  7 

■  Caro.  Ber.  d.  dcutcb.  Cbem.  aaiieUi.  111.  EL  Wl.    Meyer.  Gesohlchte  der  CtaBmla, 
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■   WATKR.      By  Prof.  Edwabd  W. 

[AMTBACr.] 

Th«  anthor  made,  some  jearB  ago,  a  dete mi  1  nation  of  the  ratio  In  which 
oxygen  and  hydrogen  gases  combine,  when  tbe  volnmcs  were  measDred 
Id  tabea  ot  about  twenty  millimetres.  The  ratio  formed  did  not  agree 
well  with  what  wonld  be  expected  from  our  knowledge  of  the  deviations 
of  the  two  gases  from  Boyle's  law.  The  matter  has  therefoni  been  again 
examined  by  a  dlltiereiit  method.  Scott  has  also  repeated  his  determlmt- 
tloD  of  the  same  ratio,  and  has  found  a  value  mnch  larger  tlian  either  of 
na  found  in  our  earlier  experiments.  Since  he  had  carried  ont  experiments 
in  which  considerable  volumes  of  gas  were  measared,  not  In  eudlonietric 
tubes,  but  Id  vessels  nearly  globular  In  shape,  the  anthor  chose  flrst  to 
use  a  method  In  which  the  density  of  an  electrolytic  miitore  of  hydrogen 
and  oxygen  was  used  to  determine  the  proportion  of  the  two  gases  In 
the  mixture  by  taking  account  of  the  deviation  of  the  gases  from^Boyle's 
law. 

Then  the  compoaltlon  of  the  mlitare  was  determined  by  endlometrlc 
analysis,  explodlDg  quantities  as  large  as  ten  litres.  Tbe  excess  of  hy- 
drogen In  tbe  electrolytic  mixture  being  subtracted  from  the  ratio  of 
hydrogen  to  oxygen  found  Id  the  mixture,  the  ratio  of  Ihe  volumes  in 
which  the  gases  combine  was  determined.  Since  Scott's  value  depending 
on  volumes  of  a  litre  or  two,  and  tbe  author's  depending  on  volumes  of 
fifteen  litres  or  more,  are  concordant,  it  Is  hoped  that  the  truth  has  been 
reached. 

[This  paper  will  be  printed  In  Smithsonian  Contributions  to  Knowl- 
edge.] 


Tbb  colorimo  mattbb  of  natuiui.  watbrs;  rrs  source,  coMPOsrnoN, 
«KD  QUANTITATIVE  UEASDRBHRNT.  By  ELLEN  H.  BiCHARDS  and  J. 
W.  Ellhs,  Massachusetts  Institute  Technology,  Boston,  Mass. 

{ABSTKACT.] 

Bo  deep-seated  In  the  mind  of  the  average  citizen  Is  the  prejudice  against 
the  amber  colored  waters  of  most  of  the  New  England  streams,  so  hap- 
pily named  by  Thorean  "Meadow  Tea,"  that  It  Is  only  when  science  brings 
up  strong  reserves  that  city  authorities  and  water  boards  are  able  to  make 
any  efficient  flght  against  It.    It  is  only  by  actually  filling  up  the  well,  or 
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removing  the  pnmp,  that  ft  Board  of  Healtli  can  prevent  the  uae  »f  the 
clear,  cold,  colorless,  highlj  polluted  well-water,  no  matter  how  abundant 
and  free  the  tepid,  brown  water  supply  of  the  town  may  be. 

While  there  mast  hare  been  some  ground  for  bo  strong  and  so  nnlversal 
a  feeling  of  danger,  eiperlence  has  certainly  shown  that  a  caretnlly  pro- 
tected and  properly  stored  brown  water  Is  a  perfectly  wholesome  as  well 
as  a  most  arallable  sapply  for  many  towns.  The  water  of  the  Dismal 
Swamp  Is  sought  for  by  vessels  to  take  for  three-year  cmlBCs  and  the 
keeping  qnalltles  are  excellent  of  other  brown  waters  after  extraneoos 
matters  which  may  have  been  carried  along  with  the  streams  have  been 
removed,  either  by  natural  processes  or  by  storage  !□  reservoirs. 

The  source  of  the  brown  color  Is  to  be  found  In  the  fallen  oak,  maple 
and  other  leaves  and  tiie  peaty  soil  of  the  swamps. 

The  color  of  any  given  water  Is  nsoally  deepest  in  May  and  June  when 
the  leaves  and  surface  soli  which  have  been  soaked  nil  the  spiing  drain 
off  the  highly  carbonaceous  solution  resulting  from  the  slow  decay  of  the 
woody  tissue;  the  sugary  and  gummy  matters  dissolved  out  by  the  fall 
rains  yielding  water  of  a  lighter  color. 

In  the  case  of  ordinary  tea  this  coloring  matter  Is  developed  by  slow 
fermentaUon  which  causes  a  decomposition  of  the  more  unstable  Juices. 
and  It  is  probable  that  the  oak,  maple  and  elm  leaves  audtirgo  a  Uhe  fer- 
mentation when  bedded  under  the  snow  or  submerged  under  water. 

When  any  organic  substance  as  wood  leaves  and  the  like  Is  treated  with 
strong  sulphuric  acid,  a  decomposition  occurs  more  or  less  complete  and 
the  resnll  may  be  a  mass  of  nearly  pure  carbon,  or  a  gummy  snbstauce, 
soluble  Id  water,  with  a  brown  color.  When  sugar  alone  Is  heated  gently 
It  parts  with  a  portion  of  the  eluments  of  water  becoming  richer  In  car- 
bon as  the  process  Is  pushed  farther.  The  result  Is  a  brown  substance 
soluble  In  water  known  as  caramel.  But  the  most  Instructive  Instance  of 
the  production  of  this  characteristic  brown  substance  Is  perhaps  in  the 
case  of  the  well-known  colorlmetrlc  determination  of  carbon  In  steel. 
The  Iron  carbide,  Fe,C,  yields  a  soluble  brown  color  which  compares 
very  closely  with  the  color  of  dark  brown  surface  waters.  These  facts 
all  Indicate  that  this  brown  color  Is  Imparted  to  aqueons  solutions  by  the 
same  compound  of  carbon  or  by  closely  related  compounds. 

(Then  follow  tabular  statements  of  experiments  on  this  coloring  mat- 
ter, derived  from  various  sources ;  and  curves,  showing  the  relation  be- 
tween oxygen  consumed  and  the  color  of  certain  waters.) 

Dating  back  to  the  time  when  the  brown  color  of  water  was  supposed 
to  be  a  bar  to  its  use,  analysts  began  to  recognize  the  fact  that  llxed 
standards  could  not  be  applied  to  all  waters  from  all  sources  alike  and 
that  a  certain  quantity  of  albuminoid  nmmonla  Invariably  accompanied 
the  brown  color  of  perfectly  wholesome  water  and  somewhat  In  propor- 
tion to  that  color.  It  became  of  Importance  therefore  to  be  able  to  cgU- 
mate  the  relative  depth  of  color  la  different  waters.  For  this  some  stand- 
ard was  of  course  required. 

(Then  follow  a  discnssion  of  the  various  standards  proposed,  an  «i- 
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hlbltion  of  LoTtbond's  TlDtometer  with  a  dlscueslon  of  Its  mertta,  uid 
a  descrlptloD  of  tbe  Btmndftrda  need  In  the  work  of  the  State  Board  of 
Health  of  HassachnsettB,  and  a  eomparlsoD  of  the  TlDtometeT  readlDgB.) 


AiaiuNiUM  pnosPHOMuLraDATB  and  thb  KXDucuia  aciion  of  hnc  in 
THB  KEDUCTOR  By  Andbbw  A.  Blair  ftnd  J.  Edward  Wuitfirld, 
Ptailadelpbin.  Pa. 

[ABBTBACT.) 

This  paper  cuntalus  det^ls  of  a  carefal  determloatloD  of  the  chemical 
composition  of  ammODlDia  plioBphomolybdate,  and  an  examination  of  the 
reducing  action  of  line  npoo  moljbdic  acid.  The  resnlts  have  a  direct 
bearing  on  the  determination  of  phosphorus  and  phosphoric  add  b;  the 
molybdate  method. 

[This  paper  will  be  printed  In  Jonmal  Amer.  Chem.  Society.] 


k    LABOKATORT  RXAOBMT.      BjF  PrOf. 


A  description  Is  given  of  the  resultx  attending  the  nee  of  Thloacetlc 
acid  as  a  subsiltnte  for  hydrogen  sulfld  as  a  laboratory  reagent,  proposed 
by  SchilT  and  'I'aingl  In  1894.  Tbe  anthor  flnda  that  tbe  reagent  replaces 
most  admirably  hydrogen  snlfld  for  qoalltatlve  analysiH,  and  possesses 
munifold  advantages  over  the  latter  in  tbe  hands  of  the  ordinary  student, 
while  it  offbrs  a  moat  desired  degree  of  security  to  tbe  toxicologlst. 

Experiments  are  described  relative  to  the  economic  prodnctlon  of  the 
reagent,  showing  that,  hy  the  simple  addition  of  powdered  glass  to  the 
phosphoms  pentasolQd  and  glacial  acetic  acid  employed,  the  yield  can  be 
so  Increased  that  the  cost  is  reduced  to  about  (T.OO  per  kilogram. 

The  question  of  expense  Is  tbe  only  featare  affecting  Its  widespread 

[This  paper  will  be  printed  In  Journal  of  the  Am.  Chem.  Soc.] 


IB   PBO9PB0RUS   CONTAINED  IN   PBOSPHO-CBREAI..      By  pFOf,  TBOHAS  B 

Norton,  University  of  Cincinnati,  Ohio. 


A  8TUDT  of  the  amount  of  phosphorus  obtained  In  the  soluble  form  by 
the  aqneoDS  extraction  of  so-called  phospho-cereal,  a  food  preparation 
from  the  bran  of  cereals. 
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It  wu  found  to  contain  S.1B%  of  phosphoros  pentoxld,  bnt  of  tUs 
flligbtlj  less  than  one-bAlf  CftO  be  extracted  b;  water  and  that  onl;  after 
prolonged  decoction. 

The  solDble  form  of  tlie  phosphoma  la  abown  not  to  be  tbat  of  a  bn^o- 
phoapbtte. 

[This  paper  will  be  printed  In  Jonr.  Am.  Cbem.  8oc.] 


Thk  pbbiodidh.    B;  Prof.  Alhuit  B.  Frksgott,  Unlveralt;  of  Htchl- 
gan,  Ann  Arbor,  Hlcb. 

[ABara&cT.] 
A  claaslQcatton  and  diacnsslon  of  tbe  perlodldes  In  general,  and  those  of 
orgaolc  bases  In  particular,  with  more  attention  to  thoae  of  the  pyridine 
basea.  Drawn  bistorlcaU;  from  the  literature  and  experimeatall;  from 
work  done  in  the  laboratory  and  now  commnnfcated  (to  this  Aasodatton) 
In  accompanying  papers  by  the  writer  and  co-worhers  with  him.  Known 
periodides  are  clasBlfled : 

1.  Metallic  perlodldes,  those  of  a  single  and  those  of  a  doable  base. 

2.  Perlodldea  of  ammonium,  and  so  far  as  obtained,  those  of  tbe  other 
Inoi^anlc  twses  of  tbe  nitrogen  family  of  elements.  Inclndlng  metaUo- 
ammonium  perlodldea. 

3.  Perlodldes  of  organic  basea.  Of  qoHtemarj  and  tertiary  ammo- 
alDm  amine  type,  also  of  tbe  corresponding  bases  of  phosphorus,  arsenic. 
and  antimony. 

i.    Perlodldes  of  lodonlum  (V.  Meyer). 

5.  Perlodldes  of  aromatic  aolpbon  derivatives  (Kastle  and  Hill}. 

6.  Add  perlodldes ;  metalio-organlc  poiylodldes,  and  mixed  polyhaUdes. 
[This  paper  will  be  printed  In  Jonr.  Am.  Cbem.  Soc.} 


PauoDims  OF  ptridink.    By  Prof.  A.  B.  Pbsscott  and  P.  F.  Taow- 
BRiDOB,  University  of  Michigan,  Ann  Arbor,  MIcb. 

1  ABSTRACT.  I 

Dkscbiption  and  analysts  of  Pyridine  Alkj/l  FerioditUa: 
I.     Pyridine  methyl  pentlodlde,  three  preparations. 

5.  Pyridine  methyl  dliodide,  two  preparations. 

3.  Uridine  methyl  trllodide,  fonr 

4.  A  metbyl  tetra-pentiodide  ( 7) 

6.  Pyridine  methyl  octatodlde,  two       " 

5.  Uridine  ethyl  trllodide,  one  preparation. 
Methods  of  preparation  of  tbe  above  named. 
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Periodtdet  of  Iht  Amine,  and  of  the  Tertiary  Jramonfunt  Bom  ,- 

1.  P^rldloe  tetralodlde,  four  prepar&tloDB. 

2.  The  pyrtdlDe  bjdrogen  pentlodlde  of  Dsferl. 

DlBCUBslon  of  the  dlatlnctloiiH  between  1  and  3  list  numbered,  and  apoD 
tjipea  of  organic  perlodldea. 
Tba  methods  of  «Btlinatlon  of  the  Iodine  of  perlodldes. 
[This  paper  will  be  printed  In  Jotir.  Am.  Chem.  Boc.] 


XTL    MOEUIU.    IOD1DU.        By   Ftof.    Al-BBRT   B.    Pmw- 

corr.  University  of  Michigan,  Ann  Arbor,  HIch. 

[ABSTSACT.] 

From  the  work  of  Mr.  S.  H.  Baer,  In  the  laboratory  of  the  writer,  the 
preparation  and  deacriptlon  of 

1.  Pyridine  propyl  normal  Iodide. 

2.  Pyridine  Isopropyl  normal  Iodide. 

From  the  work  of  Mr.  P.  F.  Trowbridge,  In  the  same  laboratory,  uotea 
npon  the  properties  and  constants  of 

1.  Pyridine  methyl  Iodide  (Anderson,  Lange). 

2.  Pyridine  ethyl  todlde  (Anderson), 
Also  as  to  convenient  preparation  of  these. 

[This  paper  will  be  printed  In  Jour.  Am.  Cfaem.  So4dety.] 


DiPTKiDim  TRiMRTHYLBNE  DiBROuiDE.    By  R.  F.  FUKTEBMAK  and  Prof. 
A.  B.  PRKSCOTT,  UnlTersIty  of  Michigan,  Ann  Arbor,  Mich. 
[abstbact.} 
Thx  preparation  of  this  compoand;  Its  analysis,  the  determination 
of  Its  constants  and  Its  molecular  weight,  snpportlng  the  formnla 

C.HjN— CH,CH,-CH,-C,H,N 
B,  B, 

Also  some  discussion  of  the  report  of  Davidson  upon  dipyridlne  ethylene 
dibromlde,  and  respecting  the  marked  difference  between  pyridine  and 
the  aliphatic  tertiary  iMues  In  the  formation  of  addition  compounds  with 
dihalogen  BDbstitntlon  products,  a  difference  already  expressed  by  0. 
Eldne. 

[This  paper  will  be  printed  in  Jour.  Am.  Chem.  Society.] 
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■  A.  NovH,  Rose  Pol;tecbnlc  Institute, 


In  mj  last  paper  on  this  subject  several  new  derlnttlT«s  of  ctmpboilc 
&cld  nere  described  whose  coDdactcnn  be  easily  explained  only  on  themp- 
position  that  camphoric  acid  Isa  cyclic  derivative  of  sacclnnlc  add  and  thit 
one  carboxyl  la  attached  directly  to  a  CH  group,  while  the  other  Is  united 
to  a  carboii  atom  which  la  not  combined  directly'  with  hydrogen.  Since 
that  paper  was  written  the  cls-campholytlc  acid  has  been  redaced  to  •  dl- 
hydtoacid  and  from  this  the  a-brom  derivative  has  been  prepared.  Tresl- 
ment  of  this  wltb  alcoholic  potash  regenerates  the  cls-cainpholftlc  scid, 
giving  positive  and  independent  proof  of  the  a  ^  position  for  the  double 
union  In  tliat  acid. 

The  only  formaUe  wMch  have  been  proposed  for  camphoric  acid  that 
are  consistent  with  these  facts  are  those  of  Armstrong*  and  of  CoUle.' 
XylyUc  add 

CH,       i. 
/■ 
C,  a-CH,       a. 
\ 
CO^     *. 

has  been  reduced  and  the  a.bromderlratlTeof  the  resulting  bezahydro  acid 
prepared.  This,  on  treatment  vrith  alcoholic  potaah.  gives,  chiefly,  a  Uq- 
oid  acid  with  a  very  amall  amount  of  a  solid  acid  which  la  not  ctson- 
pholytlc  acid.  The  Uquld  acid  is  not  converted  into  cts-campbolytlc  uld 
by  dilute  anlphuric  acid  and  Is  not,  therefore,  cls-trans  campholytlc  teii- 
Thos«  facts  furnish  qolte  condnslve  proof  that  Armstrong's  formuU  toi 
camphoric  scld  la  not  the  true  one. 
[Tbla  paper  will  be  printed  in  the  American  Chemical  Journal.] 


Thr  coMSTrruTioN  of  th«  Iti  diektombs.    By    Prof.   Albx.  SiniBp 
University  of  Chicago,  Chicago,  III. 

The  fact  that  the  1:4  dlketonea  interact  with  phenylhydrazlne  ui 
bydTozylamltie,  giving  compounds  by  loss  of  water,  has  been  supposed 
to  prove  that  those  bodies  really  contain  two  CO  groups,  but  no  effort 
whatever  haa  been  made  to  ahow  experimentally  that  the  products  v^ 
really  hydrazones  and  oilmea.  On  the  other  hand  all  the  knovm  pioper- 
tlea  of  theae  bodlea,  snch  as  their  convertibility  into  furfnrane,  pjrTole 

>  Amer.  Chem,  Jour.,  xvn.  (11. 

I  Ber.  d.  Chem.  Gea.,  xvi,  laao,  Wallach,  ibid. 

•  ntd..  XXV,  Ills. 
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and  thlopbeue  derlratlvea  require  tbe  nse  of  the  hydroxyl  formula  for 
tbelr  explanation  (R.  COH  =^  CH  —  CH  —  COM.  R).  Since  It  baa  been 
Bbown  th&t  phenjlhjdrazloe  can  form  h;drazldes  with  bodtes  like  aceto- 
acetic  ether  and  phloroglnclnol.  the  mere  fact  that  It  IntencU  with  a  sub- 
stance can  no  loDger  be  regarded  as  showing  that  the  latter  la  a  ketone. 
It  would  seem,  therefore,  that,  till  the  contrary  la  proved,  the  1 : 4  dike- 
tones  should  be  described  as  nnsatarated  alcohols.  This  paper  describes 
experiments  which  support  this  theor;. 

Des^laeetophcnone  forms  with  bydrasine  nnd  phenylhydrazlne  com- 
ponnds  of  the  constitution  :— 


Pb-C 

I 

Ph-C 


and  other  1:4  diketones  produce  precisely  similar  bodies  whose  forma- 
tion can  only  be  explained  by  the  "  labile  "  formula. 

The  properties  of  the  diphenylhydraild  of  acetonylacetone  can  likewise 
only  b«  explained  on  the  assumption  that  the  body  U  a  dlphenylhydrazide 
and  not  a  dlphenylhydrasone. 


By  Prof.   C-  Lorimq  Jackson,  Harvard 
UalTcrsity,  Cambridge,  Mass. 

CoLOBB  prodnced  by  Sodic  ethylate  with  CtCHj  H,(NOt)i  Br  or 
C,CH,  H,CHO,),  {C.H.NH)  and  with  CsCOOH  B,(NO,),  Br  or 
C«COOH  E,(NO,)i  (C,H,NH)  1,8,4,  fi.  These  observations  overthrow 
the  theory  proposed  by  Victor  Me;er  to  explain  the  colors  from  C,CH,  U, 
(NO,)j  1,8,6. 

[This  paper  will  be  printed  In  Amer.  Cbem   Journal.] 


C  PRRPIIUTIOKS  :    THK    TIMK.    SCOP8,  I 

A»D  THBVioue  PRBFARATiONS.    By  Prof.  Paul  C.  Pbbkk,  University, 
of  Michigan,  Ann  Arbor,  Mich. 
The  introduction  to  the  discosslon  Is  to  advocate  a  method  of  laboratory 
Instroctlon  in  organic  preparations  which  la  to  he  based  npon  the  out- 
lines of  some  one  of  the  great  organic  researches. 

The  subject  was  formally  discussed  by  Prof ,  C.  L.  Jackson,  Dr.  W. 
A.  Noyes,  Prof.  T.  H.  Norton,  Dr.  A.  B.  Frescott,  and  Prof.  A.  A. 
Hi^es. 
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The  otMsnTDTioii  of  tktrinic  acid.     Bj  Prof.  Pacl  C.  Frekr,  UDiT«t- 
itlt?  of  Michigan,  Ann  Arbor,  Mich. 


Thk  paper  demoaatr&t«9  tbat  tbe  cousCltntlon  of  tetriiiic  acid  is  t 
represented  by  the  formttla 


CCH, 
COO 


Aqricultural  chkmibtrv.  By  Prof.  H.  W.  Wilky,  U.  8.  DepMtment 
of  Agrtcniture,  Waahlngton,  D.  C. 

AORICIILTDRAL  chemlatr;  Is  t,  cosmopollUn'sclence.  It  was  founded' 
b;  Llebig  of  Immortal  memory.  Its  early  apostle  Id  France  was  BoDseln- 
Kanlt;  in  England,  Gilbert;  in  America,  Johnson.  It  Is  preenmably  tbit 
science  most  nearly  allied  to  the  sustenance  of  human  life  and  thas  lies 
nearer  than  any  other  to  the  heart,  or  perhaps  the  stomach,  of  bnmanlty. 
Its  home  Is  wherever  a  plant  grows.  Its  devotees  are  found  wherever  » 
plowshare  tarns  the  soli.  Its  baae  lies  In  the  study  of  the  composition 
of  the  soil  and  the  constitntion  of  plants.  Its  supers tructn re  rises  higli 
enough  to  touch  the  most  abstruse  questions  of  mineral  and  vegetable 
physiology  and  metabolism.  Turning  from  philosophy  to  facts,  ve  find 
this  science  linked  Indissolubly  with  the  greatest  Industry  of  the  world. 
There  Is  scarcely  a  field  or  a  forest  which  has  not  felt  the  impress  of  Its 
power.  From  the  field  Its  domain  lias  extended  to  tlie  factory  and  the 
guidance  and  advice  of  the  chemist  are  sought  for  the  further  prepa- 
ration of  foods  and  fabrics  for  the  use  of  man.  It  has  also  secured  s 
place  in  the  domain  of  public  and  advanced  Instruction,  and  even  tbe 
conservatism  of  the  grent  universities  has  yielded  to  agricultural  chemis- 
try a  prominent  place  in  the  curriculum  of  studies.  Both  in  this  country 
and  In  Europe,  hundreds  of  special  schools  and  experiment  stations  ir« 
found  devoted  largely  to  the  seivice  of  agricultural  chemistry  and  lis  co- 
ordinate branches  of  science. 

The  art  of  fertilizing  ibc  fields,  at  (tret  purely  empirical,  has  become  ■« 
exact  science.  The  methods  of  saving  and  recovering  waste  fertltiiiDg 
products,  at  the  present  time,  render  many  great  Industries  poaslblf 
which  otherwise  would  have  to  yield  to  the  fierce  competition  which  everj 
hnman  endeavor  has  to  meet  in  this  end  of  the  century.  Further  thin 
this  the  paternal  efforts  of  agricultural  chemistry  extend  and  seek  to  re- 
cover from  Che  mine  and  trom  the  sea  the  elements  of  fertility  apparenlty 
forever  lost  during  the  centuries  that  have  passed. 
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The  Klence  of  ftgricaltnTBl  chemlBtr;  ackn  owl  edges,  \rithoDt  stlat,  Ita 
iode'itednesB  to  the  other  fields  ol  chemical  work.  In  Ita  v«ry  tx-gtnniiig 
it  WB9  the  simple  use  of  the  prlaciples  of  mineral  analysis,  applied  to 
tbe  loll  and  its  products.  B;  this  means  the  parts  of  the  pl&nts  which 
were  derived  directly  from  the  soil  were  determined  and  the  sarprlslDj 
fact  was  thus  developed  that  nearly  the  whole  of  the  vast  product  of 
vegetable  growth  is  a  free  gift  of  heaven  and  not  chargeable  to  the  soil. 
This  was  the  point  of  naloa  between  agrlcultnral  chemistry  and  meteo- 
rology, and  the  basis  of  the  science  of  meteorology  applied  to  ngriculture. 
The  supply  of  carbon  dlozld  and  water  to  the  growing  plant  becomes 
thns  a  problem  of  the  profoandest  interest  to  agriculture,  and  the  chem- 
ist aod  physicist  have  thus  been  led  to  study  the  great  problems  of  pre- 
cipitation, drainage  and  Irrigation  as  affecting  the  products  of  the  field. 
The  best  methods  of  disposing  of  an  excess  of  rainfall,  with  the  minlmnm 
loHs  of  plant  food  dne  to  percolation  of  water  through  the  soil,  are  of  no 
less  Importance.  In  connection  with  this,  that  treatment  of  the  soli,  by 
chemical  and  phynicai  means,  which  will  best  prepare  It  to  dlstrlbnte  the 
sapply  of  moisture  available  to  the  advantage  of  the  growing  plant,  has 
been  carefully  studied. 

Agricultural  science  has  also  drawn  freely  on  the  resources  or  organic 
chemiatry.  In  agrlcnltnral  products  are  presented  to  the  stndent  some  of 
the  roost  comiJIlcated  as  well  as  Interesting  organic  compounds.  In  the 
g''OWth  of  the  plant  are  seen  the  wonderful  reaoarces  of  the  vegetable 
cell  In  the  way  of  chemical  activity.  Tbe  most  renowned  achievements  of 
modem  synthetic  chemistry  have  consisted  In  tbe  reproduction  of  some 
of  the  Hlmpler  fornis  of  vegetable  organic  compounds.  It  will  be  ad-' 
mltted,  without  lion bt,  that  the  simple  sagars  are  the  least  cumpllcated  of 
organic  vegetable  products,  and  these  have  been  at  last  snccasafnlly  made 
Id  the  laboratory.  The  step  from  a  hexose  to  a  hexoblose  seems  indeed 
a  short  one,  and  yet  it  has  not  been  taken.  Only  step  by  step  must  we 
expect  the  onward  progress  of  synthesis  until,  for  instance,  a  starch  Is 
reached.  Yet  in  the  progress  of  organic  synthetic  chemistry  already  ac- 
complished, great  good  has  come.  The  exact  chemical  relations  of  the 
sugars  to  the  aldehyds,  ketones  and  polyatomic  alcohols  have  been  estab- 
lished and  the  bonds  which  unite  the  organic  chemistry  of  man  to  that 
of  nature  clearly  distinguished.  On  a  former  occasion,  In  an  address  to 
the  Chemical  Society,  I  have  pointed  out  the  futility  of  the  expectaUon 
that  synthetic  organic  chemistry  will  ever  be  able  to  take  the  place  of 
agriculture,  bnt  tlie  debt  agrlcnltnre  owes  it  Is  one  of  great  and  constantly 
increasing  magnitude. 

Not  of  less  practical  importance  to  agriculture  has  been  the  recent 
progress  In  oar  knowledge  of  that  IndeQnlte  complex  which  has  so  long 
paased  under  the  misnomer  of  "nitrogen-free  extract."  With  tbe  ex- 
ception of  the  facts  that  It  is  not  nitrogen-free  and  that  It  is  not  an 
extract,  the  name  may  do  well  enough.  At  least  some  agricultural  chem- 
ists hare  an  Idea  of  what  the  term  signifies,  and  to  others  it  serves  the 
pnrpose  of  the  physician's  malaria,  permitting  to  designate.  In  a  fairly 
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injHUiious  way,  ■  sometlilng  of  whlcb  nothlog  Ib  koowD,  The  coDsdtn- 
tion  of  the  greater  pait  of  tttls  complex  bodj  is  now  known  and  the 
proportions  of  cellulose  and  of  pentosans  which  It  contnins  can  be  de- 
termined with  a  fair  degree  of  deflnltenesa.  We  shoald  deem  It  a  matter 
for  congratnlatlon  to  be  assured  that  the  day  Is  fust  npproachlng  when 
the  agricultural  chemist  will  no  longer  be  called  on  to  determine  fortj  per 
cent  or  more  of  a  cattle  food  "  bj  difference." 

In  late  years  not  only  has  organic  chemlatr;  helped  as  In  the  wa^  of  a 
better  understanding  of  the  composttton  of  the  carbohydrates,  but  It  bai 
also  pointed  out  to  ns  some  of  the  midn  points  in  the  constitution  of  tboae 
moat  Taluable  products,  the  vegetable  protelds.  We  are  away  behind  onr 
digestive  organs  In  our  understanding  of  these  bodies  and  have  beeo 
aecnstomed  In  practical  work  to  place  all  pTotetd  matter  together  In  i 
single  class.  But  there  la  no  doubt  of  the  fact  that  the  vegetable  pro- 
telds differ  as  much  among  themselves  as  those  of  animal  oTl::ln,  and  at 
last  the  chemist  Is  able  to  distinguish  between  them.  Even  if  It  should 
prove  that  there  Is  little  difference  In  their  food  value,  yet  It  must  be  con- 
ceded that  a  knowledge  of  their  strnciural  differences,  together  with  the 
several  contents  of  nitrogen  found  therein,  will  prove  In  the  end  of  the 
greatest  advantage  to  the  agricultural  chemist. 

The  relations  of  agrlcnltnre  to  pedagogic  chemistry  have  already  beer 
menUoned.  In  many  of  onr  public  schools  It  is  thought  to  be  quite  as 
Important  to  teach  the  child  something  about  the  life  of  the  field  and  the 
orchard  as  to  drill  him  in  the  geography  at  Johore.  How  plants  and 
animals  grow  Is  a  theme  which  will  some  day  be  developed  In  ever; 
school  in  the  land.  Naturally,  in  agricultural  colleges  the  pedngogic  side 
of  agricultural  chemistry  receives  due  consideration;  but,  alas!  with 
these  institutions  it  is  sometimes  nomen  et  praeterea  nihil.  In  these 
caaes,  agrlcnttural  chemistry  must  often  give  way  to  a  heterochronlatfc 
psychology.  But  on  the  other  hand,  many  of  onr  nnlverslties  have  recog- 
nized the  need  of  such  Instruction  nnd  have  provided  properly  therefor. 
Merely  material  considerations  should  induce  all  our  higher  institutions 
of  leaniliig  to  provide  for  advanced  Inatmctlon  In  agrlcultnral  chemistry, 
for  jnst  now  there  is,  and  for  years  to  come  there  will  be,  a  large  de- 
mand for  yonng  men  well  trained  in  this  direction.  It  will  not  be  man; 
years  before  It  will  be  required  of  every  well-equipped  university  to  pro- 
vide liberally  for  the  profeestonal  education  of  the  yonng  men  who  are 
to  take  charge  of  the  agrlcnitural  colleges  and  experiment  stations  of 
the  country. 

In  Its  relations  to  bacteriology,  agricultural  chemistry  Is  also  a  debtor. 
In  the  life  history  of  thoae  minute  vegetable  organisms  which  exert  so 
profound  a  chemical  action  on  many  bodies,  has  bevu  found  the  solution 
of  the  problem  of  those  fermentations  which  prepiire  for  use  the  nitrog- 
enous foods  of  plants.  The  succesiiive  conversion  of  organized  nitrogen 
Into  ammonia,  nitrous  and  nitric  acids,  Is  a  process  of  the  most  vital  Im- 
portance to  plant  life.  It  Is  trnu  that  these  actlvIUes  were  exerted  for 
several  millions  of  years  without  our  knowing  anything  about  them,  and 
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thej  would  doubtless  go  od  nntll  tbe  end  of  time  if  onr  knowledge 
of  tbein  shonld  eotlrely  cease  &nd  determine.  NeTertlieleas.  tbe  valoe  of 
ivbat  little  knowledge  we  now  possess  seema  almost  tbe  groundwork  of 
scientific  agriculture.  The  microorganisms  whlcb  oltrlff  organic  oltrog- 
enous  compounds,  as  well  as  those  which  act  In  tbe  opposite  direction, 
viz.,  in  reducing  nitrates  to  a  lower  form  of  oildatlon,  are  of  tbe  ntmoat 
importance  to  agricultural  chemlalry.  It  Is  not  beyond  the  range  of 
possibility  that  a  barren  field  may  be  rendered  fertile  by  securing  condi- 
tions favorable  to  nltriflcation  and  then  seeding  the  soil  with  a  few  SctlTe 
nitrifying  ferments. 

Qalte  true  It  Is,  already,  that  any  scheme  for  an  analysis  of  a  soli, 
wblch  If^aves  out  of  consideration  tbedetermliiatlon  of  nitrifying  activity. 
Is  far  (torn  omplete.  Tbe  action  of  bacteria  on  the  ripening  of  cream 
aod  of  cheese  is  a  matter  of  but  little  less  Importance  The  fenneotatlon 
of  cream  and  of  cheese  Is  already  as  much  of  an  art  as  the  fermentation 
of  malt  In  the  manufacture  of  beer.  In  the  curing  of  tobacco  tbe  same 
activity  Is  discovered  and  the  da;  1h  not  far  distant  when  commerce  In 
high-bred  tobacco  bacteria  will  be  an  established  fact.  In  short,  we  maj 
look  forwurd  to  the  day  when  the  bacteria  active  in  agriculture  will  be 
carefully  caltlvated  and  a  bacterial  herd  book  will  be  found  along  wltb 
those  of  the  Jersey  cow  and  the  Norman  horse.  Agrlcnitural  chemistry 
makes  demand.^  on  ever;  science  whlcb  can  aid  it  In  tbe  production  of 
food  and  In  tbe  advancement  of  rational  agriculture. 

But  we  mny  go  still  a  step  further  and  follow  the  crude  food  into  the 
factory  and  the  kitchen.  From  the  knowledge  of  the  action  of  ferments 
mentioned  abore,  the  great  art  of  food  preservation  has  been  created. 
The  steiillzfltion  of  food  products  and  their  preservation  from  the  further 
action  of  destrnctlve  ferments  are  some  of  tbe  practical  developments  of 
rational  agricultural  chemistry.  Thin  method  of  food  preaervatlim  Is  in- 
finitely  preferable  to  that  other  simpler  process  which  consists  In  adding 
10  tbe  food  a  substance  which  paralyzes  the  farther  action  of  micro- 
organisms. Happily,  agricultural  and  analytical  chemistry  have  provided 
a  certain  method  of  detecting  chemicals  thua  used  for  food  preservation. 

The  conversion  of  foods  Into  appropriate  digestive  forms  and  the  study 
of  their  nutritive  power  mark  the  final  step  In  ngrlcultnral  chemistry,  In 
its  control  of  food  products.  In  this  relation  it  comes  Into  intimate  con- 
tact with  hygiene  and  animal  physiology,  thus  almost  completing  the 
circle  of  Intimate  union  wltb  nearly  all  the  leading  sciences.  Intimately 
associated  with  this  branch  of  the  subject  are  thf-  control  of  tbe  purity  of 
the  food  Itself  and  the  detection  of  the  adnltGrntlons  lo  which  It  may  lie 
subjected. 

Tbe  thoughts  suggested  In  the  foregoing  pages  aru  those  that  have 
come  to  me  amiil  a  mnltitude  of  distractions  as  those  suited,  at  least  in 
part,  to  meet  the  views  of  your  prcsidinj^  officer  In  asking  me  lo  introduce 
the  theme  of  agricultural  chemistry  for  discussion  before  the  section 
I  now  yield  the  floor  for  a  more  particular  treatment  of  some  of  the 
branches  of  tbe  subject. 

A.  A.  A.  8.  VOIm  xliv  7 
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A    PROPOSED    SCHKIIULB    OV   ALLOWABLK    DIFFBKBHCE    AND     OF    FBOBIBLE 
UM1T8   OF   AGCURACT   IN    QUANl'ITATIVR   ANALVSKS   OF   HKTAI.I.IIBOICAL 

MATHUALB.     Bj  Prof.  E.  D.  Campbbll,  Ann  Aibor,  Mich. 

WiTHiK  the  past  twenty  years,  metallurgtcal  practice  boH  grown  to  de- 
pend more  and  more  opon  a  chemical  kuontedge  of  the  material  employed 
In  the  various  operations.  On  accoont  of  this  dependence  U  bos  become 
necessary  to  have  accurate  as  well  oa  rapid  methods  for  the  determina- 
tion of  the  elements  which  tafce  an  active  part  In  the  different  processes. 

Many  metboda  for  the  determination  of  the  various  i-lements  asnallj 
met  with  in  metailnrglcal  work  have  been  proposed,  each  having  its  owd 
cliilm  for  accuracj  or  rapidity  or  trathj  but,  as  will  be  seen  from  the  eDbrts 
of  the  InternatioDal  CoinmUtee  on  the  Analysis  of  lioa  and  Steel,  we  are 
far  from  having  perfect  melhoda  for  metallurgical  analysis. 

There  are  many  sources  of  error  In  onllnary  quantitative  determioa' 
tlons,  which,  while  they  can  be  partially  avoided,  can  never  be  wholly 
overcome.  Among  these  may  be  mentioned  aiicb  errors  ns  arise  from 
solubility  of  precipitates,  solubility  of  apparatus  In  which  operations  are 
performed,  Impurities  In  chemlciila,  Inaccurate  graduation  of  Tolumetrfc 
apparatus,  nnavoldable  error  in  accunicy  of  weighing  aud,  last  but  not 
least,  errors  dne  to  what  may  be  termed  the  personal  equation,  the  pres- 
ence or  absence  In  the  operator  of  that  manipnlatlve  skill  which  distin- 
guishes an  expert  from  a  clnrosj  worker.  Since  we  cannot  expect  absolnlc 
agreement  In  results  It  may  be  asked  how  closely  should  qnautltative  de- 
terminations agree.  This  question  can  not  be  answered  by  a  single  figure 
since  the  unavoidable  errors  In  the  varioos  determinations  dlQ^r  accord- 
ing to  the  element  determined  aud  the  method  used  in  the  anaLysU.  Jnat 
how  great  a  dlQbreiice  between  determinations  should  be  allowed  and 
what  the  probable  limit  of  accuracy  which  may  be  hoped  for,  Is  largely 
a  matter  of  Judgment  based  upon  the  examination  of  the  results  obtained 
by  difRirent  chemists,  known  to  be  careful  operators,  working  upon  the 
same  material. 

Basing  our  Judgment  upon  the  usual  errors  of  analysis,  upon  the  com- 
mercial requirements  of  accuracy  and  upon  the  unavoidable  sonrces  oE 
error,  we  would  propose  the  following  schedule  of  allowable  dlfttrencex 
and  of  probable  limits  of  accnracy  for  dlscossloD  In  the  section.  In  the 
table  below,  the  Urst  column  shows  the  element  or  constituent  determined: 
the  second,  a  formula  for  calculating  the  dlflbrence  which  might  be  rea- 
sonably expected  between  the  lesulta  of  two  chemists  working  upon  the 
same  material;  and  tlie  third  column  shows  a  formula  tor  calcnlating  the 
probable  minimum  error  which  may  be  hoped  for.  To  take  an  luataiice: 
suppose  chemist  A  reports  the  phosphorus  in  a  specimen  of  sieci  as 
.076%,  then  by  the  formula  in  the  table  we  might  expect  B  to  report 
.076±.00362%.  and  from  the  third  column  we  could  not  hope  to  reduce 
the  error  to  leas  than  .00068%. 
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Element  or  constltDent. 

Iron  and  Sttrl. 
Grtpbltlc  carbon 


CHEHISTRr. 


Allowable  difference  of 


Ctrbon  in  steel 
Slllcon-S 


Probable  Droit  of 
accanc;. 


±i.06tH-C.02XCg)]  ±[.006+(.006XCg)] 


±[.0604-(.08XCc)] 

±[.010+C.02XC)] 
±C.006+(.0ZXS1)] 
±i:.008+C.08X8)] 
±[.0024-(.02XP)] 


±[.0054-(006XCC)] 
±[.008  <.008XC)] 
±[.002+(.008X8i)] 
±[.0O0IH-(.00BXS)] 
±[.0002+(.006XP)] 


±[.OOB+(.04XMn)3  ±[.00l+{.006XMn)] 


SHanganeae-Mn 
In  spiegela,  ferro,  et 

Nlckel-Ni 

Aiiatj/tii  of  Or»». 

SiUcB-SIO, 

Alamlna-AltO, 

?erric  Oxliie-Pe,0j 

Uan^nese-M  n 

Calcinm  oxlde-CaO 

Mapiesia-MgO 

PhoBphorns-P 

ntoapboras  pentoxlde 
P.O. 

Combined  water 


±[.060+(.00*xMn)] 
±[.060-f(.02XNi)] 

it.OW+r.OOSXBlO,)) 
±[.O3O+(.0OSX  A1,0,J] 

±[.030+(.0O3XFe,O,)] 

±[.020+(.008XFe)] 

±[.OSO+C.002XMq)] 

±[.0M+(.002CaXO1] 

±[.060+f.010XMgO)] 

±[.009+(.02XP)] 


±[.005+1- .OOIX  Mo)] 
±[.0064-(.OOBXNI)] 

±[.006+(.001XSIO,)] 

±[.0O6+(.0O]XAl,O,)] 

±[.008+(.001XFe,0,)] 

±[.004+(.001XFeJ] 
±[.006+C.001XMn)] 

±[.oio+(.ooixrftO)] 

±[.006+-C.002XMgO)] 
±[.0002+(.006XP)] 


±[.oo6+(.oaxP,o.)]      ±[.«»s-f.oo6XP,o.)] 

±[.050+C.010XH,O)]         ±[.010+C.00IXH,O)] 


±[.06O-f(.020xK,O)]  ±[.006+(.006XK,O)] 

Snlphar-S 

in  Iron  ore.  ±[.005+(.080X8)]  ±[.00l+C.00SX8)] 

Solphnr  In  pyrlte  ±[060+-(..004XS)]  ±[.006+ (.0002X8) J 

Lead-Pb  ±[.0B0+(.008XPb)]  ±[.006+{.000«XPh)] 
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100 

ZIno-Zn 

Coppeiv-Cu 

Nlchel-Nt 

I  Arsenic- A B 
L  Antlmony-Sb 

Tln-Sn 

Coal  and  Coke. 

MolBlnre 

VoUtile  bydro-carbon 

Fixed  carbon 

Satphar-8 

Ash 

Phosphorus 


SICTIOtf   C. 

±[.080+(.008X2n)]  ±[.006+C.0006XZn)] 

±[.030+C.003XCu)]  ±[.006+f.001XCn)] 

±[.0BO+C.003XNi)]  ±[.006+C.(HllXNl)] 


±[.06O+f.0l0XA8)] 
±[.010+(.010X8n)] 


±[,002+-(.001XAs)] 
±[,006+(.001XSn)] 


±[.0a0+(.020XH,O)]  ±[.006+(.006XH,O)] 

±[.060+C.tH0X  hydro)]  ±[.01(H-C«HX  hydro)] 

±[.06(H-(.010XC)]  ±[.010+C.001XC)] 

±[.02O+(.O3OXSj]  ±[.006+(.003XS)] 

±[060+{008X  Ash)]  ±[.OOB+(.001X  Asb)] 

±I.O02+(.02XP)}  ±[  0002+{.00fiXP)] 


Thk  manufactvhk  < 
and  G.  DE  Chai.m 


'     CALCIUM 

T,  Spray,  N.  C 


By  Prof.  J.  T.  Moiibbbad 


A  OKHERAL  outline  of  the  WlIIsoii  process  for  making  carbide  1b  given. 

The  authors  havu  made  experiments  on  a  large  scale  In  the  works  of 
the  WlUsoD  Alumlnnm  ('ompany  In  Spray,  N.  C,  and  have  proved  that 
the  coromerclal  prcidoctlon  of  calcium  carbide  la  very  practical.  The 
material  nsed  ta  a  mixture  of  Ilrae  and  vit;  Bnely  gronnd  coke.  The  coke 
should  not  contain  over  10%  of  ash.  Tbe  electric  furnace  used  In  Spray, 
N.  C,  Is  heated  by  an  alternating  cuirent  which  proves  Ihat  electrolysis 
does  not  play  a  part  in  the  formation  of  calcium  carbide.  The  carbide  Is 
always  obt^ned  In  one  solid  piece  of  from  300  to  GOO  pounds  That  part 
of  the  mixture  of  coke  and  lime  which  Is  not  converted  Into  carbide  is 
not  at  all  acted  on  with  tlie  exception  that  some  carbon  burns  ont.  It  can 
again  be  used  (or  making  carbide  after  carboa  has  been  added.  On  the 
outside  of  the  pieces  of  carbide  there  is  a  little  slag  amounting  to  abont 
G%  of  the  weight.  This  slag  consists  mainly  of  carbon.  The  commercial 
carbide  contains  ahout  10%  <if  f  lee  oxide  of  calcium  and  G%  of  other  Im- 
purities. If  the  proper  directions  were  followed  the  output  of  carbide  was 
equlviLlent  to  52.90  and  52,72  cubic  feet  of  acetylene  gas  per  horse  power 
in  tnenty-four  hours.  The  horse  power  meant  here  is  the  electrical 
boTM  power  at  the  end  of  the  electrodes.    If  unslacked  lime  was  used  the 
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ontpat  of  carbide  per  horse  power  nos  about  1G%  better  than  if  slacked 
lime  was  used.  The  anslacked  lime  Is  also  preferable  for  other  reasons. 
If  the  voltage  was  Increased  to  100,  the  output  was  better  tbau  at  tower 
voltage. 

Cnbic  Unt 
ot  o(  traa  per 

Iment.  H.  P.1n31hr.. 

48.88 
47.28 


IndofLlme. 

Volts. 

H.  p. 

JnslBcked 

100 

20G-EI4 

66-76 

114-166 

{lacked 

100 

200-214 

Te.e6 

lee-ioo 

66  160  T  aS.fiS 

The  amperage  should  not  be  more  thau  2000  for  a  furnace  as  It  is  used 
In^Spray,  N.  C  ,  and  where  the  carboa-pencU  electrode  Is  8sl2  inches. 
The^heat  evolved  by  a  current  of  100  volts  and  ITOO  amperes  seenw  to  be 
the  largest  with  which  carbide  cau  be  economlciilly  made  In  one  furnace 
as  it  Is'Dsed  In  Spray.  If  the  voltage  Is  Increased,  the  quality  of  the  car- 
blde'becomea  inferior.  The  mliiure  used  for  making  carbide  contalna 
about  sixty-flve  parts  of  C.  and  100  of  CaO.  At  a  hlfther  voltage  more 
carbon  is  required.  'I'o  a  certain  extent  the  quality  of  the  carbide  varies 
directly  with  the  percentage  of  carbun  in  the  mixture.  It  la  however  not 
economical  to  make  entirely  pure  carbide,  Tor  the  largest  amount  of  acet- 
ylene gas  per  horse  power  Is  obtained  If  carbldi.-  of  Qve  cubic  feet  of  gas 
per  pound  [a  made.  The  production  of  carbide  per  horse  power  in  a  fur- 
nace with  vertical  electrodes  is  as  Kood  after  two  feet  of  carbide  have 
been  formed  as  In  the  beginning. 

It  Is  therefore  prsctical  to  make  a  contlnaous  run  of  several  hours  (B  toO) 
witboDt  removing  the  carbide.  As  an  average  »f  ten  experiments  It  was 
found  tliat  2466  pounds  of  CaO  and  I6T4  pounds  of  C.  are  necessary  to 
form  one  ton  (2000  lbs.)  of  commercial  calcium  carbide  in  an  open  fur- 
nace. The  aatbors  hold  that  they  can  reduce  these  figures  materially,  by  . 
nslug  a  shut  furnace  from  wblcii  draught  is  excluded  and  in  which  the 
volatilized  lime  is  condensed  and  thereby  saved. 


A  SECOND  UODIFICATtOM  OF  PlCRVLMALONtO  E8TBB.      By  Prof .   C.  LORINQ 

Jackson,  Harvard  University,  Cambridge.  Mass. 


New  form  of  CgH,  (NO,),  CHCCOOCjH,),  formed  from  the  older  by 
Inocalatlon. 

[This  paper  will  be  printed  In  Amer,  Chem.  Journal.] 


QcAinTTATtVE  EXERCISES  nt  qeneiul  orbmistkt.    By  Dr.  H.  W.  Wiley, 
•     U.  8.  Dept.  of  Agriculture,  Washington,  D.  C. 


A  brief  r£some  «f  results  obtained  from  students  on  Introducing  quanti- 
tative exercises  into  laboratory  work  In  general  chemlstrj. 
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Sous  iKQinma  RnpjtcnNQ  ikhcrrnt  umitatioms  ik  tbk  aoctkact  or 
ANALYTICAL  WORK  ID  QKNERAL.  By  Dr.  A,  B.  Pric§cott,  Ann  Arbor. 
HIch. 

[ABSTSACT.) 

Tau  wu  an  Introdactlon  to  dlBCUBBlon  ot  topic*  In  uiAlyttcal  chemis- 
try. 


Thi  •Dttaor  dlscnsMB  the  best  method  of  rendering  stadents  funillar 
with  the  literature  of  chemistry. 


DonsLK  SALTS  Ain>  ALI.IED  coHPODNDfl.    By  Prof.  CaAB.  H.  Hbktz,  Univ. 
of  Q«orgis.  Athens,  Qa. 


CUMTBIBDTIOK   TO  TKB  KHOWLUKIE    OF    TDK   LAWS  Or   TKB   TKLOdTT    OF 
POLTHOLBCULAR  RSACTIOM8.      Bj  Df.  ARTHUR  A.  NOTKS,  MSSS.    lUSt. 

Tech..  Boston,  Mass. 


<F  CKLL  MBTABOUSU.     ByBilNBOT  B.  SlOTB. 


BKMARKS  0»   IKTVRMATIONAL  STANDARDS  OF   ANALT81S  OF   STKBL.      By  DT. 

0.  B.  DuDLRT,  Altoona,  Pa. 


RRCItnT   PROOBX8S  IN    PRTSICAI.    ANALTSIS    OF    SOIIA.      By    PTOf .    HtLTOX 

WHmoiY,  WashlngtoD,  D,  C. 


80m  POINTS  CONMKCTKD  WITH  THE  CHEMISTRY  AND  PHYSICS  OP  UETABOI. 

ISM.    By  Dr.  W.  0.  Atwatbr,  Mlddletown,  Conn. 


FoBEiSN  LABORATORY  MOTRs.    By  Frof.  W.  P.  Hasos,  Troy,  N.  T. 
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Phoducts  of  PATBoaKNic  bactkki>.    Bj  D.  a.  dr  ScHWEiNrrz,  Wut- 
Ington,  D.  C. 

AcOUBACTIMHBTALLCBaiCAr.  AMALTSIS.      By  Dr.    FRBUUOCK  p.    DlWBT. 

WftshingtoD,  D.  C. 
JooRMAL  KBViKws.    Bj  Dr.  W.  A.  Nona,  Terre  Hsate,  I«d. 


Chemistry  as  a  ijsbral  EDDOA-noN.     B7  Dr.  Petbr  T.  Adstkn,  Brook- 
Iju,  V.  T. 


Ur.  O.  C.  Calowbll, 


RlLLATIVS    ORDEK    OB     TUICORT    AND     DBSCRIFnUM    IN    THE    TEACMINQ    OP 

OENEitAi,  cRBMiSTBr.     By  Pfof.  J<tMES  Lswis  HowK,   Wsshlnfitoa 
and  Lee  Univ.,  Lexington,  Va. 


InbTBCCTION    114   QENBRAL  CHBMIBTRT.       By    Prof.    C.    LOBIHO  J&GKSOM, 

Harvard  Univ.,  Cambridge,  Mass. 


DncDsaiOK  OM  oiportant  phases  or  didactic  csbmistrt.     Introdnc- 
tlon  by  Prof.  Tbomab  H.  Nokton,  University  of  ClactDoaU,  Ohio. 


Th«  uajob  nuonSE  is  physical  cheuibtry.     By  Prof.  R.  B.  Warder, 
Washington,  D.  C. 

Saturated  soldhohs  asi>  tbi  hasb  law.     Bj  Prof.  W.  D.  Banckopt. 
Newport,  R.  I.  

Recent  views  on  the  periodic  system.  By  Dr.  F.  P.  Venable,  Chapel 
Hill,  H.  C. 

HiucH  AKP  ABOOH.      By  Prof.  R.  K.  Stokks,  U.  S.  Geological  Snrrey, 
Washtagton,  D.  C. 
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Chemical  Literatuke. 

Thb  CommiiUe  on  ludextug  Chemicftl  Litei'&ture  presents  to  the  Chen- 
leal  SecttoD  Us  tblrteenth  (uiiiuftl  report. 

Daring  the  twelve  months  which  have  eLtpsed  since  the  last  report  the 
following  bibliographic B  hare  been  printed  :— 

1.  Indexes  to  the  Literature  of  Cerium  and  Lanthanam.  By  W.  H. 
Hagee.  Smithsonian  Miscellaneous  Collections,  No.  971.  Waablngtoo. 
1B9B.     ia  pp.     Svo. 

2.  Index  to  the  Literature  of  Dldymlum,  1842-1898.  By  A.  C-  Lang- 
malr.     Smithsonian  MlacellaDeoDS  Collections,  No.  972.     Washington. 

1S95.      20  pp.      8vO. 

These  bibliographies  of  three  associated  metals  All  an  Important  gap  In 
chemical  llteratnre.  That  by  Dr.  I.angmulr  Is  reprlDt«d  from  the  School 
of  Mines  Quarterly  (Vol.  xv),  at  the  request  of  yonr  Committee.  Botb 
Indexes  are  arranged  chronologically  and  provided  with  author-indexes. 

8.  Bibliography  of  Aceto  Acetic  Ester.  By  Paul  11.  Seymour.  Smith- 
Eonlan  Mlscellaneons  Collections,  No.  970.  Washington.  1894.  148  pp. 
8vo. 

This  bibliography  was  compiled  by  the  author  under  the  direction  of 
Prof.  Albert  B.  Prescott,  and  by  htm  submitted  to  the  Committee  who 
recommended  Its  publication  Aug.  22,  1892.  It  consists  of  a  series  uf 
carefully  prepared,  critical  abstracts  of  original  papeid  arranged  cbrono- 
loglcuUy  with  author-  and  subject-  Indexes. 

After  issuing  the  twelfth  Annual  Report  the  attention  of  the  Committee 
was  directed  to  two  contributions  to  the  bibliography  of  chemical  and 
pharmaceutical  periodicals  by  Dr.  Friedrlch  Hoffmann,  editor  of  Pharmn- 
eevtieclie  Sutuitchan,  viz. ; 

4.  Die  Dentsch-sprachUchen  pharmaceutlschen  Zeltschriften.  Phanu. 
Bnndschau,  New  Yorlt,  Vol.  xii,  pp.  7-10  (Jan.  1894)  and  p.  28  (Feb.  '94). 

6.  EngliBh-.iprachllche  pbarmaceutlache,  chemlsche  und  botanlscbe 
Zeltschriften  Nord-Amerlka's.  Pharm.  Rundschau,  New  York,  Vol.  xn, 
pp.  131-138  (June  18fl4}. 

Several  chemists  have  made  reports  of  progress : 

Prof.  Henry  Trimble,  of  Philadelphia,  states  he  continues  to  collect 
references  to  the  literature  of  the  Tannins  with  the  expectation  of  further 
publication  at  no  very  distant  date. 

Prof.  Arthur  M.  Comey  reports  that  his  Dictionary  of  Solubilities. 
Vol.  I,  Is  nearly  all  in  type,  and  should  appear  early  In  the  autumn. 

Dr.  Alfred  Tnckerman  expects  to  complete  ihe  MS.  of  his  Index  to  the 
Mineral  Waters  of  all  Natlous  In  a  few  months. 

Prof.  F.  W.  Clarke  is  making  progress  with  a  new  edition  of  the  Recal- 
culation of  the  Atomic  Weights. 
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Ur.  H.  CarringtoD  Bolton  reports  bavlag  done  much  work  on  the  sup- 
plemcnt  to  his  Bibliography  of  Chemistry,  the  MS.  now  comprising  about 
6500  Uties. 

Mr.  C.  LeRiiy  Parker,  o(  Tbe  Columbian  University,  Washington,  has 
undertaken  an  Index  to  the  Literature  of  Attempta  to  Decompose  Nitrogen. 

Mr.  George  Eates  Barton,  of  the  same  Institution  Is  at  work  on  a  Blb- 
Uograpby  of  Glycerol ;  and  Mr.  George  Baden  Pfeiffer,  also  of  The  Colam- 
Man  University,  Is  engaged  on  a  Bibliography  of  Picric  Acid  and  the 
Nltrophenols. 

At  the  request  of  the  Smithsonian  Inatttntlon  Dr.  H.  Carrlngton  Bolton 
has  undertaken  to  edit  a  new  edition  of  his  "  Catalogue  of  Scientific  and 
Technical  Periodicals,  1666-1682,"  published  In  1SS6  in  the  Smithsonian 
Miiici'llaneons  Collections.  The  new  edition  will  bring  down  to  dat^  the 
uld  periodicals  and  Inclnde  new  ones  established  since  1SS3.  The  work  is 
well  under  way. 

Ht.  W.  D.  Blgelow  of  the  Chemical  Division  of  the  U.  S.  Department 
of  Agriculture  has  completed  the  MS.  of  an  Index  to  Methods  for  the  De- 
tectlon  and  Estimation  of  Fusel  Oil  in  Distilled  Llqnors.  The  channel  of 
publication  has  not  been  determined. 

In  a  communication  to  the  chairman.  Professor  W.  Percy  Wilkinson,  of 
Melbourne,  states  he  Is  engaged  on  an  (Enologlcal  Bibliography,  to  in- 
clude works  relating  to  the  vine,  viticulture,  wlne*maklng,  vine-diseases 
and  wlne-aualysls,  pubUxhed  In  Germany.  France,  Eughiod,  America,  Italy, 
Portugal  and  Spain.  He  pxpects  the  bibliography  to  number  2000  titles 
and  will  give  full  details  as  to  date.  sl7,e.  editions,  etc.  It  Is  to  be  pub- 
lished by  the  Royal  Society  of  Victoria. 

Monsieur  G.  Fr.  Jacques  Boyer,  Editor  of  the  Revue  Seitntifique, 
Paris,  announces  the  preparation  of  a  Bibliography  of  Physical  and  Chem- 
ical Science ;  Information  as  to  lt»  sci>pe  and  period  Is  lacking. 

Those  interested  in  the  chemical  applications  of  electricity  shonld  note 
tho  following : 

"  Klektrotechnlache  Blbtlographle ;  mimatllche  Rundschau  <il>er  ,  ,  . 
der  Elektroteohnlfc.    Von  Georg  Maas,"  Leipzig,  ISUa. 

Also;  "  Lelner's  Elektrotechnlscher  Katalog  .  .  .  von  1B81  bis  1898." 
Leipzig,  1893.  8ro. 

The  following  specliil  bibliography  has  recently  appeared  In  France : 
"  Bibliographle  de  la  technologic  chlmique  des  fibres  textiles.  Proprie- 
ty, binnchlment.  telnture,  mati^res  colorantes.  Impression,  apprGts.  Far 
J.  Gar^ou.  Paris,  189S.  .8vo."  Tills  work  has  been  honored  with  a  prize 
by  the  "  Soci&t&  industrielle  de  Mulhouse." 

jilthough  not  pertaining  to  chemistry,  we  may  briefly  note  the  appear- 
ance of  another  special  bibliography ;  "  Bibliographle  der  psycho-physl- 
ologtschen  Ulteratnr  des  Jahres  1893.  Hamburg,  189*.  8vo."  Pub- 
lished In  the  Zeltschrlft  fQr  die  Psycholngle  und  Physiologle  der  Slnnes- 
organen. 

Attempts  to  establish  a  comprehensive  Index  to  Chemical  Literature 
in  the  form  of  a  periodical  are  not  altogether  successful,  lacking  the 
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important  eleneDt  of  permaneace.  The  "  lodes  "  iinnouticed  b7  Dr.  Bech- 
hold  or  Frftukfort-OQ-Maia,  noticed  In  our  Twelfth  Report,  has  not  nude 
Its^appearaace ;  the  "  Biblloteca  Foljtecolcft"  by  SECzepanakl  ceased  at 
the  close  of  one  year;  tha  "Universal  Index"  by  Wlea  and  Brockhaiu 
reached  only  nineteen  nambera.  Dr.  J.  Ephralm  advertises  the  following: 
"  Index  der'gesatnmten  cbemlschen  LitteratDr  (Wlaaenchaft  und  Technol- 
ogio),  Berlin,"  but  no  nnmber  has  yet  appeared. 


H.  Carrimgton  Boltom,  Chairman, 

F.  W.  C1.AKU, 

AlbkktB.  Lbrds, 

Albxib  a.  JUI.IXN, 

John  W.  Lmahitr, 

Albkrt  B.  Pbksoott. 

Altiebd  Tuokrriun. 
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WILLIAM    KENT, 

VtCB    PRESIDENT,    BRCTION    1>. 
THE  aSLATION  OF  ENOINEEBINO  TO  ECONOMICS. 


Is  ths  llret  page  of  Mr.  J.  R.  McCatlough's  "  Introductory  DU- 
course  "  (published  in  1828)  to  bis  edition  of  l^r.  Adam  Smith's 
great  work,  "An  Inquiry  into  the  Natnre  and  Causes  of  the  Wealth 
of  Nations,"  he  gives  one  of  the  beet  definitions  ne  have  of  the 
science  of  political  economy.  '■  Ita  object,"  he  says,  "  is  to  point 
out  the  means  by  which  the  industry  of  man  may  be  rendered  most 
productive  of  those  necessaries,  comforts  and  enjoyments  which 
coDstitate  wealth ;  lo  ascertain  the  proportion  in  which  this  wealth 
is  divided  among  the  diSerrnt  cleBses  of  the  community,  and  the 
mode  in  which  it  may  be  most  advantageously  consumed." 

The  definition  of  engineering  given  by  Tredgold.  and  incorporated 
into  the  charter  of  the  Hritish  Institution  of  Civil  Engineers,  is 
"The  art  of  directing  the  great  sources  of  power  in  nature  for  the 
use  and  convenience  of  man."  Rankine  says :  "  The  engineer  is  he 
who  by  art  and  science  makes  the  mechanical  propei-ties  of  matter 
serve  the  ends  of  man  " 

Hr.  George  S.  Morison,  President  of  the  American  Society  of 
Civil  Engineers,  in  his  address  at  the  convention  of  the  Society  in 
Jane  of  this  year,  says : 

"  Every  engineering  work  is  built  for  a  special  ulterior  end ; 
it  is  a  tool  to  accomplish  some  specific  purpose.  Engine  is  but 
another  name  for  tool.  The  highest  development  of  a  tool  is  an 
engine  which  mannfacturea  power." 

(109) 
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Comparing  the  above  deQcitioDB  of  political  economy  and  of 
engineering,  we  find  the;  are  closely  related.  Political  economy, 
accordiDg  to  McCullough,  points  out  the  metuis  by  which  the  in- 
duetry  of  man  may  be  rendered  moat  productive  of  wealth.  If  we 
asked  the  merest  tyro  in  knowledge  of  human  industry  by  what 
means  industry  might  be  rendei'ed  most  productive,  be  would  nat- 
urally answer,  "  by  the  use  of  tools."  The  engineer  Is  the  tool 
builder.  His  best  work  is  the  building  of  an  engine  which  manu- 
factures power,  makes  industry  most  productive  and  manufactures 
commodities  which  are  the  elements  of  wealth.  Political  economy, 
which  points  out  the  means  by  which  industry  may  be  made  most 
productive,  should  therefore  point  out  tools  and  engines.  But, 
strange  to  say,  the  writers  on  political  economy  have  almost  en- 
tirely neglected  to  point  oui  tijese  means.  Their  "  dismal  scieoce," 
as  it  is  called,  generally  points  out  everything  but  tools  and  en- 
gines. It  treats  of  buying  and  selling,  of  supply  and  demand,  of 
rents,  interest  and  wages,  of  tariffs,  of  money  and  currency,  of  land 
values,  taxes,  and  what  not ;  but,  with  rare  exceptions,  does  not 
mention  engineering,  which  is  the  most  potent  force  in  economics 
of  the  nineteenth  century. 

Adam  Smith,  the  first  great  English  writer  on  political  economy, 
writing  in  1776,  when  be  was,  of  course,  not  to  be  blamed  for 
knowing  nothing  of  the  engineering  of  this  century,  said,  "  The 
greatest  improvement  in  the  productive  power  of  labor,  and  the 
gre:iter  part  of  the  skill,  dexterity  and  judgment,  with  which  it  is 
anywhere  directed  or  applied,  seem  to  have  been  the  effects  of  the 
division  of  labor."  He  gives  a  famous  instance  of  division  of  la- 
bor in  the  manufacture  of  pins.  One  man,  he  said,  might  with 
difficulty  make  one  pin  a  day,  and  certainly  could  not  make  twen^. 
But  as  the  manufacture  was  carried  on  in  bis  day,  by  division  of 
labor  one  man  draws  out  the  wire,  another  straightens  it,  a  third 
cuts  it,  a  fourth  points  it,  a  fifth  grinds  it  at  the  top  for  receiving 
the  head,  and  so  on,  dividing  the  labor  up  among  ten  men,  and 
eighteen  different  operations.  Those  ten  men  thus  mode  between 
them  48,000  pins  per  day.  Most  writers  on  political  economy  have 
followed  Adam  Smith,  and  given  division  of  labor  the  credit  for 
making  the  greatest  improvement  in  production,  and  neglected  the 
still  more  important  improvement,  the  introduction  of  machineiy, 
by  which  the  labor  of  the  ten  men  wan  all  done  by  a  machine  with 
one  man  tending  it.    But  I  find  that  Robert  Ellis  Thompson,  in  his 
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work  on  Political  Economy  (1875),meDtioDB  the  case  of  the  pin  in- 
dastry  id  il«  modern  phase.  He  eaya :  "  An  inventive  mechanic  has 
pat  blether  a  machine  that  only  needs  to  be  fed  with  wii-e,  well 
oiled  and  supplied  with  steam  power,  to  turn  out  complete  pins, 
sort  them,  and  even  thrust  them  into  the  papera  in  the  right  num- 
bers and  in  straight  rows."  - 

The  example  of  the  pin  industry  may  be  takeo  as  representative 
of  what  has  taken  place  in  every  branch  of  productive  industry. 
By  the  nse  of  the  eteam  engine  aod  of  other  machinery  the  pro- 
dnctive  power  of  human  labor  has  been  increased  a  thousandfold, 
and  engineering  thus  becomes  the  most  important  force  which  has 
caused  an  industrial  and  economic  revolution  throughout  the  civil- 
ized world,  and  the  one  subject  of  all  others  which  should  be  dis- 
cussed by  a  political  economist. 

Political  economy  being  broadly  the  science  of  wealth,  and  since 
wealth  is  property,  and  property,  according  to  some  writers  of  the 
socialist  school,  is  robbery,  it  may  be  well  to  get  our  bearings  ht're, 
and  see  whether  wealth  is  a  thing  to  be  desired  or  not.  I  quot« 
here  the  words  of  Mr.  McCullough  in  his  *  'Introductory  Discourse," 
above  mentioned,  and  without  further  ailment  may  say  that  I 
agree  with  him  entirely.  "  The  acquisition  of  wealth  is  not  desir- 
able merely  as  the  means  of  procurmg  immediate  and  direct  grati- 
fication, but  as  being  indispensably  necessary  to  the  advancement 
of  society  in  civdization  and  refinement.  Without  the  tranquillity 
and  leisure  afforded  by  the  possession  of  accumulated  wealth, 
those  speculative  and  elegant  studies  which  expand  and  enlarge  our 
views,  purify  our  taste,  and  lift  us  higher  in  the  scale  of  beings, 
can  never  be  successfully  prosecuted.  It  is  certain,  indeed,  that 
the  comparative  barbarism  and  refinement  of  nations  depend  more 
upon  the  comparative  amount  of  their  wealth  than  on  any  other 
circumstance.  It  is  impossible  to  name  a  single  nation  which  has 
made  any  distinguished  figure  either  in  philosophy  or  the  fine  arts 
without  having  been  at  the  same  time  celebrated  for  its  wealth." 

Having  thus  settled  the  question  of  the  desirability  of  wealth, 
let  us  consider  what  is  the  engineer's  share  in  its  production.  The 
great  forces  of  nature  which  the  engineer  utilizes  for  the  produc- 
tion of  wealth  are  the  forces  of  wind  and  of  running  water,  and  the 
stored  energy  of  fuel  in  the  forests,  peat  >)0gs,  coal  mines,  and  gas 
and  oil  wells.  By  far  the  greatest  of  these  forms  of  stored  energy 
ia  that  of  coat.     Let  us  compare  for  a  moment  the  work  that  can 
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be  done  by  a  ton  of  coal  with  tti.  mnBcular  power  of  men.  One 
man  digging  coal  from  tbeaide-of  a  hill  can  puily.dig  two  tons , 
say  4,000  lbs.  of  coal,  in  n  day.  Another  mat)  mnning  a  boiler 
and  engine  can  burn  these  same  two  tone  under  i...boileF,  and  if  the 
engine  ia  a  moderately  good  non-condeneing  eu  me  using  three 
pounds  of  coal  per  indicated  horse-power  per  hour,  it  will  develop 
from  the  two  tons  of  coal  133  horse-power  for  ten  hours,  equiva- 
lent to  the  physical  labor  that  could  be  done  by  1,800  men.  Thus 
a  man's  labor  by  means  of  coal  and  a  steam  engine  can  be  multi- 
plied 650  times.  But  if  we  use  a  large  high-grade  triple-expansion, 
condensing  engine,  it  will  require  only  half  as  much  coal  per  horse- 
power, and  then  if  we  set  the  engine  to  worlt  to  mine  the  coal  it- 
self, through  the  agency  of  mining  machinery,  and  to  feed  its  own 
coal  tA  the  boiler  by  means  of  automatic  stokers  we  see  that  the 
effectiveness  of  man's  labor  can  be  still  more  vastly  increased. 

Let  ua  consider  some  of  the  results  which  the  engineer  haa  been 
able  to  accomplish  by  the  utilization  of  coal. 

In  my  study  of  the  subject  of  this  address,  while  I  have  failed  to 
find  it  properly  tieated  in  any  of  the  standard  worhs  on  political 
economy  to  which  1  have  had  access,  I  have  found  it  discussed  in 
a  more  or  less  fragmentary  manner  in  writings  and  addresses  of 
numerous  engineers,  statisticians  and  other  specialists  ;  and,  since 
It  is  more  convenient  to  quote  largely  from  their  writings  than  lo 
write  anything  original,  I  will  now  trouble  yon  with  some  quota- 
tions. 

1  first  quote  from  a  recent  lecture  by  Mr.  l->jward  Orton,  State 
Geologist  of  Ohio,  before  the  Ohio  Mining  Institute : 

'■  All  the  gieat  applications  of  the  stored  power  of  the  world  be- 
long to  the  nineteenth  century,  and  the  most  important  of  them 
belong  to  the  last  fifty  years.  What  has  been  done  within  this 
century  constitutes  by  far  the  most  important  chapter  in  the  eco- 
nomic history  of  the  race.  Foasil  |)0wer  lies  at  the  root  and  center 
of  this  unparalleled  advance.  In  Great  Itritaiu  alone  coal  does  the 
work  of  more  than  100,000,000  men.  tt  adds  to  the  wealth  of 
these  fortunate  islands  on  this  basis. 

"The  great  powers,  those  that  are  making  over  the  world,  are 
steam  and  electricity.  The  steam  engine  lies  at  the  bottom  of  by 
far  the  greatest  indnstrial  and  economic  revolution  through  which 
the  race  has  ever  passed,  and  steam  is  now  being  re-enforced  by 
the  new  motor,  from  which  we  justly  expect  so  much. 
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"^There  are  do  more  distiDcth-c  featoree  of  oar  time  tban  the  two 
followiDg :  namely^  the  remarkable  growth  of  citieB  throaghout  tiie 
civilized  world  and  the  unparalleled  increase  of  the  wealth  of  meq. 
Both  take  their  ritfe  in  coal ;  'both  are  conditioned  b;  its  use  in  all 
their  phaBeB  ana  ))tagea.  AU  modem  mifnufactureB  are  abeolntely 
dependent  on  the  stored  force^f  coal.  Machinery  driven  by  this 
power  is  everywhere  replacing  the  skilled  labor  of  the  olden  time. 
CiUes  grow  largely  by  massing  the  rnder  labor  that  our  modem 
factories  can  utilize. 

"  With  this  growth  of  cities  iA  the  modern  world,  a  group  of 
problems  arises,  all  of.  which  are  new  and  of  which  we  are  obliged 
to  work  oat  the  solutions.  No  other  problems  of  equal  gravity 
and  urgency  confront  the  statesman,  philosopher  or  philanthropist 
of  our  day.     All  of  them  have  their  root  in  coal." 

Mr.  John  Birkinbine,  pas^  president  of  the  American  Institute 
of  Mining  Engineers,  estimates  that  if  only  1  ^  of  the  consumption 
of  fuel  of  all  kinds  in  the  United  States,  including  coal,  wood,  oil 
and  gas,  were  saved,  it  would  be  equal  to  2,800,000  tons  of  coal 
per  year.  It  is-  the  work  of  the  engineer  to  devise  ways  and  means 
to  accomplish  this  saving,  and  more. 

Mr.  Chas.  H.  Loring,  past  president  of  the  American  Society  of 
Metihanical  Engineers,  in  his  presidential  address  in  1892,  thus 
spoke  of  the  inBuence  of  the  Bteam  engine  npon  civilization : 

"  The  civilizations  of  antiquity  were  limited  to  a  few  cities,  and 
were  based  upon  slave  labor,  the  alavea  being  drained  from  other 
places,  which  were  thus  doomed  lo  deepening  barbarism. 

'*  The  disgrace  of  the  ancient  ci^nlization  was  its  utter  want  of 
bamauity.  Justice,  benevolence  and  meicy  held  but  little  sway ; 
force,  fraud  and  cruelty  supplanted  them.  Nor  could  anything 
better  be  expected  of  an  oi^nization  based  upon  tlie  worst  system 
of  slavery  that  ever  shocked  the  sensibilities  of  man.  As  long 
as  human  slavery  was  the  origin  and  support  of  civilization,  the 
latter  hod  to  be  brutal,  for  the  stream  could  not  rise  higher  than 
its  source.  Such  a  civilization,  after  a  rapid  culmination,  had  to 
decay,  and  history,  though  vague,  shows  its  lapse  into  a  barbarism 
as  dark  as  that  from  which  it  had  emerged. 

"  Modem  civilization  also  hns  at  its  base  a  toiling  slave,  but  one 
differing  widely  from  his  predecessor  of  the  ancients.  He  is  with- 
out nerves  and  he  does  not  know  fatigue.  There  is  no  intermiBsion 
in  his  wo^,  and  he  performs  in  a  small  compass  more  than  the 
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labor  of  oatioDS  of  human  slaveB.  He  is  not  only  vastly  stronger. 
bnt  vastly  cheaper  than  tbey.  He  works  interminably,  and  he 
works  at  everything ;  from  the  finest  to  the  conrsest  he  is  equally 
applicable.  He  produces  all  things  in  such  abundance  that  man. 
relieved  from  the  greater  part  of  his  servile  toil,  realizes  for  the 
first  time  his  title  of  Lord  of  Creation.  The  products  of  all  the 
great  arte  of  our  civilization,  the  use  of  cheap  and  rapid  transpor- 
tatioQ  on  land  and  water,  and  of  printing,  density  of  population 
everywhere,  the  instruments  of  peace  and  war,  the  acquisition  of 
knowledge  of  all  kinds,  are  made  the  possibility  and  the  poeseas- 
ion  of  all  by  the  labor  of  this  obedient  sUve,  which  we  call  Steam 
Engine. 

"We  who  were  bom  under  this  benign  influeuce  but  vaguely 
appreciate  its  value,  and  rarely  recognize  our  obligations  to  it; 
existing  civilizations  would  be  impossible  without  it,  and  if  human 
ingenuity  finds  no  substitute  for  it  they  will  perish  with  it. 

"The  steam  engine  is  a  machine  which  hna  l>eeD  the  prolific 
parent  of  other  machinea.  It  has  caused  the  invention  and  con- 
struction of  the  immense  pliint  of  iogeniouB  power  tools  employed 
in  its  own  fabrication ;  it  has  caused  the  improvement  of  metallui^ 
as  a  science  and  of  the  various  methods  of  metal  manufacture  u 
an  art ;  it  may  be  said  to  have  created  whole  branches  of  impor- 
tant manufacture,  and  to  have  been  the  occasion  of  the  inventioD 
of  the  immense  mass  of  highly-diversified  machinery,  by  means  of 
which  these  manufactnres  are  practised ;  and,  last  and  greatest,  it 
has  stimulated  and  directed  the  human  intellect  as  nothing  else 
ever  has,  and  has  done  more  to  advance  human  nature  to  a  higher 
plane  than  all  which  statesmen,  generals,  monarche,  philosophers, 
priests  and  artists  have  ever  Hccomplisfaed  in  the  vast  interval 
which  separates  original  man  from  the  man  of  to-day.  It  has  raised 
man  fn^m  au  animal  to  something  approaching  what  a  great  intel- 
ligence should  be,  by  simply  placing  in  his  hands  a  limitless  phys- 
ical power  capable  of  application  in  every  conceivable  direction 
and  to  every  conceivable  purpose. " 

The  value  of  the  invention  of  Bessemer  steel  to  the  human  race 
is  disCQSBed  as  follows  in  an  address  by  Mr.  Abram  S.  Hewitt  in 
1890  ("Trans.  Amer.  Inst.  Mining  Engineers,"  Vol.  xix,  p. 
518): 

"  The  Bessemer  invention  takes  it«  rank  with  the  great  events 
which  have  changed  the  face  of  society  since  the  Middle  Ages.  The 
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inveation  of  printing,  the  conBtraction  of  the  magnetic  compasB, 
ihe  discover;  of  America  and  the  introduction  of  the  steam  engine 
are  the  only  capital  events  in  modern  history  which  belong  to  the' 
same  category  as  the  Best^emer  process.  They  are  aU  examples 
of  the  law  of  progress,  which  evolves  moral  and  social  results  from 
material  development.  The  face  of  society  has  been  transformed 
by  these  discoveries  and  inventions. 

"  Steel  is  now  produced  at  a  cost  less  thaD  that  of  common 
iroQ.  This  baa  led  to  an  enormous  extension  in  its  use  and  to  a 
great  reduction  in  the  cost  of  the  machinery  which  carries  on  the 
operations  of  society.  'I'he  effect  has  been  most  marked  in  three 
particulars  :  First,  the  cost  of  constructiDg  railways  has  been  so 
greatly  lessened  as  to  permit  of  their  extension  into  sparsely- inhab- 
ited regions,  and  the  consequent  occupation  of  distant  territory 
otherwise  beyond  the  reach  of  settlement )  second,  the  cost  of 
transportation  has  been  reduced  to  ho  low  a  point  as  to  bring  into 
the  markets  of  the  world  crude  products  which  ronnerly  would  not 
bear  removal,  and  were  thus  excluded  from  the  exchanges  of  com-  '' 
merce;  third,  the  practical  result  of  these  two  causes  has  been  to 
reduce  the  value  of  food  products  throughout  the  civilized  world, 
and,  inasmuch  as  cheap  food  is  the  basis  of  all  industrial  develop- 
ment and  the  necessary  condition  for  the  amelioration  of  humanity, 
the  present  geneiatiou  has  witnessed  a  general  rise  in  the  wages  of 
labor,  accompanied  by  a  fall  in  price  of  the  food  which  it  consumes, 
.  These  are  material  results,  but  they  are  accompanied 
with  the  slow  bat  sure  elevation  of  the  great  mass  of  society  to  a 
hi>{her  plane  of  intelligence  and  aspiration." 

The  increase  of  working  power  of  the  United  States  is  thus 
shown  by  Mr.  M.  G.  Mulhall,  the  great  statistician,  in  the  ''North 
American  Review"  for  June,  1895.  The  working  power  of  an  able- 
bodied  male  adult  is  300  foot-tons  daily  \  that  of  a  horse,  3,000, 
and  of  steam  liorse-power,  4,000.  On  this  basis  the  working  [wwer 
of  the  United  States  was  at  various  dates  approximately  as  follows, 
in  millions  of  foot-tons  daily  : 


Foot  toOg 

daltj  per 

Tear. 

Hand. 

Horse. 

Steam. 

Total. 

ioh-b-ut. 

1830      .     . 

.     .     .         T6S 

3,800 

240 

4,298 

446 

1840      .     . 

.     .     .      1,406 

13,900 

3,040 

17.846 

1,030 

18B0      .     ■ 

.     .     .      2,806 

32,200 

14,000 

39,00S 

1,240 

1880    ..     . 

.     .     .      4,450 

86,600 

36.340 

77,890 

1MB 
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SteaiB.        Totel. 


18H 

8,400 

WJOO 

«7,700 

189,800 

1,940 

Ob  Britain.  18H  . 

3,310 

1,100 

4«,eoo 

S6,110 

1.4T0 

0«niuuir,';18M 

4,380 

11,600 

89,800 

45,U0 

901 

frwice.I8»6 

8,S80 

8,«00 

si,eoo 

M,UO 

910 

Atutria,  U» 

S,4I0 

9,900 

8,100 

»,S10 

560 

Notice  from  thia  table  bow  vastly  tbe  power  of  man  is  increased 
b;  the  ue  of  tbe  steam  eagine,  and  in  the  United  States  how  great 
was  the  increase  in  the  last  fifteen  years. 

"  Tbe  wealth  of  the  American  people,"  says  Hr.  Hnlball,  "  sor- 
passes  that  of  any  other  nation  past  or  present.  The  physical  and 
mechaoical  power,  which  bas  enabled  a  oommnnity  of  wood  cntters 
and  farmers  to  become,  in  leas  than  100  years,  the  greatest  nation 
in  the  world,  ia  the  aggregate  of  the  strong  arms  of  men  and 
women,  Raided  by  horse-power,  machinery  and  steam  power  applied 
to  the  aaefnl  arts  and  services  of  every-day  life."  "  The  accnmn- 
lation  of  wealth  in  the  United  States  averages  17,000,000  daQy." 

The  increase  of  wealth  in  the  United  States  is  shown  as  follows, 
according  to  Mnlhall : 

Total  of  wealtb.  Wealth 

Tear.  mtlllons  of  dollars.  per  capita. 

1820 1,960 |S0B 

1840 8,810 MO 

1860 18,160 614 

iseo 48,642 ero 

1880 66,087 1,089 

Wealth  per  capita  in  different  coontries  in  1890 : 

Great  Britain «1,SW 

France       1,180 

HoIUnd 1,089 

United  States 1,089 

Belgium 840 

Oertnanj 780 

Swedes et9 

Italj 480 

Anatrla      47S 

Average  yearly  wages  per  operative  in  the  United  States : 

1880 •» 

1870 801 

1880 847 

1890 4*1 
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HflUoDS  of  dollars 

Per  cent  of 

1 

1 

toUL 

nrb»Q. 

Ratal. 

Toto). 

Urban. 

RdisL 

.    S,169 

8.986 

7,186 

44.4 

66.e 

.     8,180 

7.980 

16,160 

60.6 

49.4 

.   IS.ISS 

8,900 

24,066 

6S.0 

87.0 

.  81,GSS 

I!.I04 

48,643' 

72.S 

M7.e 

.  49,066 

16,982 

66,087 

76.4 

M.G 

Bnml  or  agncaltaral  wealth  io  the  United^States  has  qnadnipled 
in  forty  years,  while  arban  wealth  baa  multiplied  sixteen-fold. 


I860 

iseo 

1870 
IS80 
1890 

Dnring'the  last  twenty  years  the  increment  of  rural  wealth  haa 
been  almost  uniform  at  t47  per  head  per  annum  of  the  number  of 
rural  workers.  Id  urban  workers  the  accumulation  avernged  t88 
per  animm,  which  suffices  to'ezplain  the  influx  of  population  into 
towns  and  cities. 

The  increased  productiveness  of  the  Tarmer,  due  to  his  oae  of 
machinery,  is  shown  as  follows  :  "  An  ordinary  farmhand  in  the 
United  States  raises  as  much  grain  as  three  in  England,  four  in 
France,  five  in  Germany  and  six  in  Austria,  which  shows  what 
an  enormous  waste  of  labor  occurs  in  Europe  because  farmers  are 
not  possessed  of  the  same  mechanical  appliances  as  in  the  United 
States." 

"  In^the  United  States  one  man  can  feed  250,  whereas  in  Enrope 
one  mftn^feeds  only  30  persons.  Nor  can  we  hope  for  a  better 
state  of  things  in  Europe  soon.  So  dense  is  the  ignorance  of  moat 
men,  even  among  the  educated  classes,  that  they  are  convinced  that 
all  labor-saving  appliances  are  an  evil,  and  that  the  more  persona 
there  are  employed  to  do  any  given  work  the  better." 

Daring  a  visit  to  Germany  three  months  ago  I  learned  of  an  in- 
stance of  this  ignorance  among  the  laboiing  classea.  My  travelling 
comp&Dion  eaw  three  men  cutting  grass  on  a  lawn  with  ordinary 
scythes  and  aickles.  "Why  don't  yon  use  a  lawn  mower?"  said  he, 
'^then  one  man  could  do  aa  much  as  three  are  now  doing."  "  Don't 
talk  to  oa  about  lawn  mowers !  "  said  one  of  the  men,  "  it  is  all  we 
can  do  now  to  find  work  enough  to  earn  our  bread.  If  we  had  a 
lawn  mower  two  of  us  would  starve."  They  did  not  think  that  if 
their  employer  saved  the  wages  of  two  men,  the  money  would  bum 
a  hole  in  his  pocket  until  he  either  employed  it  for  some  useful  pur- 
pose, by  giving  employment  to  either  the  same  two  men  or  two 
others,  or  loaned  it  to  some  one  who  would  employ  it. 
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Id  the  United  Sutes,  however,  the  old-time  oiqwaitioil  to  the  in- 
trodactioD  of  labor'Saving  mschiner;  ae  a  harm  to  the  laborii^ 
man,  throwing  him  oat  of  employment,  has  now  atmoBt  died  onL 
among  reasoning  men,  and  it  is  generally  ackoowledged  by  men 
who  have  studied  the  subject  that  the  steam  engine  and  labor-sav- 
ing machinery  in  general  are  the  cliief  agents  of  the  civilization  of 
the  latter  half  of  the  nineteenth  century,  and  that  they  have  in- 
creased the  prodoctivenesH  of  man's  labor,  increased  his  wages, 
shortened  his  hours  of  labor,  cheapened  his  food  and  clothing  and 
given  the  average  man  comforts  and  luxuries  which  a  centnry  ago 
not  even  kings  could  have  commanded, 

Hnlhall's  "  Dictionary  of  Statistics"  (1892)  gives  the  following 
facts  concerning  the  agriculture  of  the  world.  Capital  and  product 
have  more  than  doubled  since  1840,  but  the  number  of  bands  has 
not  risen  50%. 


Land. 

Cattle. 

Sundries. 

Total. 

I»10    .    . 

.     .     .     S6,m 

*,970 

4,786 

46,180 

1860     .     . 

.     .     .     69,810 

7,810 

7,496 

74,616 

1887     .     . 

.     .     .     88.880 

18,S0E 

IS  ,646 

116,030 

iVsricDltnral  capital  of  the  United  States, 

mlUioDB  of  dollars. 

Land. 

Cattle. 

Sundries. 

TotaL 

IHM     .     . 

.     .     .     2.000 

180 

600 

!,980 

1660     .     . 

.     .     .     6,910 

1,180 

1,186 

B,M5 

1887     .     . 

.     .     .   12,800 

2,606 

8,176 

18,480 

In  the  United  States  9,000,000  hands  raise  nearly  half  as  mucb 
gi:»in  as  66,000,000  hands  in  Europe.  Thus  it  appears  that  for 
want  of  implements  and  of  proper  machinery  theie  is  a  waste  of 
liihor  in  Europe  equal  to  48,000,000  of  peasants. 

..The  census  returns  of  manufactures  of  the  United  States,  i860 
and  1890,  show  the  following : 

iDcrease 
1880.  18S0.  per  cent. 

No.  of  establlsbments 

treportlDU 268,602  822,614  27.S7 

CppiWl    . »2.780,7ee,895  «e,  188,716,604  IS0.76 

AT...NO.  of  employees  .     .     .  2,700,732  4.47(!,094  86.74 

Total  wnge? 4939,462,268  »2,171,BE6,919  131.13 

Ciist  of  materials  used  .        3,595,926,128     5,018,277,508  47J7 

Valoe  of  products   ....         6,349,191,468    9,064,191,466  -69.17 
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Vnst  economic  changes  throughout  the  world  have  receatly  taken 
place  as  the  result  of  the  development  of  engineering.  Mr.  Edger- 
ton  R.  WilltamB,  in  hie  article  on  "Thirty  Years  in  the  Grain  Trade" 
("North  American  Review,"  July,  1895),  says: 

'-in  1869,  97%  of  England's  population,  say,  J 8^  out  of  19mtl- 
lioQS,  were  fed  on  EnglisL-grown  wheat.  In  1690,  with  a  popula- 
tion of  29  millioDS,  only  5  millions  were  supplied  with  English  wheat, 
a  falling  otf  of  77%.  The  decrease  in  wheat  acreage  in  40  years, 
from  1846  to  1886,  was  nearly  66%." 

The  tendency  of  population  from  the  country  to  the  cities  is 
a  consequence  of  the  increased  production  of  manufactures  and  of 
the  decrease  in  the  percentage  of  the  total  population  requited  to 
produce  the  food  of  the  world.  This  tendency  in  theUnited  States 
is  shown  in  the  following  census  figures  ; 

Urban  population,  percent  of  total. 

United  States IH60      1860       1870       1880       ISBO 

Per  cent         ie.49      Iti.lS    S0.9S     22  G7    29.13 


In  the  Dorlhem  central  division  of  the  United  States,  in  the  past 
ten  years,  the  urban  element  has  nearly  doubled,  while  the  total 
population  has  increased  only  2d. 78%,  The  increase  in  urban  pop- 
ulation is  confined  mainly  to  a  few  lai^e  cities. 

The  completion  of  the  Trans-Siberian  Railroad,  and  the  exten- 
sion of  rulroade  in  India  and  io  the  Argentine  Republic  will  prob- 
ably before  long  make  Europe  independent  of  the  grain  crop  of 
America.  Mr.  Worthington  C.  Ford,  Chief  of  the  United  States 
Bureau  of  Statistics,  in  the  '  'North  American  Review  "  for  August, 
says:  "  It  is  now  the  Argentine  Republic  which  appears  to  have 
an  almost  unlimited  power  to  grow  and  export  wheat  in  defiance  of 
any  competition."  The  perfection  of  refrigerating  machines — an 
engineenng  triumph — makes  it  now  possible  for  Europe  to  receive 
its  supply  of  meat  from  Australia  and  from  the  Ai^entine  Repub- 
lic, as  well  ns  from  the  United  States.  The  introduction  of  modem 
cotton  machinery  into  Japan  and  into  India  threatens  the  cotton 
trade  of  England  with  exclusion  from  the  markets  of  Asia,  one  of 
England's  greatest  present  resources.  In  Australia,  according  to 
Mr.  Ford,  the  ranchmen  are  successfully  overcoming  one  of  the 
moat  serious  obstacles  to  the  extension  of  sheep  raising,  by  sinking 
artesian  wells  and  making  pools  or  dams  to  retain  the  water  for 
their  stock — another  example  of  the  application  of  engineering  in 
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naing  nature's  stored  forces  to  overcome  tlie  resistance  of  nstnre. 
There  Urns  appoars  to  be  no  limit  to  the  economic  changes  throagh- 
ont  the  world  which  may  jret  be  made  by  the  use  of  eogiaeeriiig 
appliances. 

' '  Marked  economic  effects  have  attended  the  building,  or  failing 
to  build,  important  liighwajs  in  the  United  States  of  whatever  kind 
where  opportunity  and  need  existed.  The  early  topographical  cd- 
gineers  of  the  country,  including  especially  George  Washington, 
who  was  an  engineer  by  profession,  foresaw  that  at  whatever  poiat 
on  the  Atlantic  coast  an  outlet  should  be  made  for  the  producta  of 
the  Ohio  and  Mississippi  valleys,  a  great,  probably  the  greatest, 
seaport  would  arise.  Virginia  was  at  this  time  far  in  advance  of 
the  other  states,  and  especially  of  New  York.  .  .  ,  Washing- 
ton urged  the  legislature  of  Virginia  to  build  a  canal  connecting  the 
Uhio  River  and  the  James  or  Potomac,  bo  as  to  place  the  outlet  at 
Norfolk.  His  advice  was  not  heeded.  Subsequently  New  York, 
under  the  leadership  of  De  Witt  Clinton,  constructed  the  Erie  Ca- 
nal, coonecting  Lake  Erie,  at  lluffslo,  with  the  Hudson,  at  Albany, 
then  a  stupendons  feat  of  state  enterprise  in  finance  and  civil  en- 
gineering. Until  thatcanalwas  built  New  York  city  had  little  more 
than  the  trade  of  the  Hudson  River  valley.  The  building  of  the 
oanal  made  New  York  the  Empire  state  and  the  city  the  commercial 
metropolis  of  the  Union." — Denslow,  p.  150. 

Who  can  eatimate  the  economic  value  to  the  United  States  of 
that  great  feat  of  engineering,  the  buildiikg  of  the  Brst  railroad 
across  the  continent?  What  an  increase  of  the  wealth  or  nadonft 
has  flowed  I'rom  the  opening  of  the  Suez  Canal,  and  what  another 
increase  will  follow  the  completion  of  the  Nicaragua  Canal ! 

Improvements  in  engineering  methods  often  cause  the  destruc- 
tion of  vast  amounts  of  fixed  capital  by  the  eubstitntion  ofuew  ap- 
pliances for  the  old.  "  The  British  ((overiiment  expended  in  1864- 
70  £20,000,000  on  a  class  of  armored  gunboata,  which,  before  any 
use  was  made  of  them,  were  condemned  as  worthless,  owing  to  the 
improvements  in  the  construction  of  guns.  It  expended  large  sums 
on  iron  guns,  which  became  useless  by  the  substitution  of  steel 
guns,  etc.  A  telegraph  company  expended  large  sums  of  money  m 
constructing  a  line  through  Siberia  and  Alaska,  whereby  to  get  tele- 
graphic communication  between  New  York  and  London,  via  San 
Francisco  and  Behring  Straits,  which  was  made  totally  worthless 
by  IJie   laying  of   the  first  Atlantic  cable"   (Denslow,   p.  81). 
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Numerous  caiialB  and  canal  boats  have  been  thrown  out  of  nae 
and  allowed  to  faU  into  decay  on  account  of  the  competition  of 
railroads. 

Between  1872  and  1880  a  revolution  took  place  in  the  conBiruo 
tion  and  in  the  method  of  driving  blast  furnaces  for  making  iron, 
BO  that,  of  700  blast  furnaces  running  or  in  condition  to  run  in  1872, 
probably  not  50  are  now  on  the  active  listi  and  although  the  pro- 
duction of  iron  has  more  than  quadrupled  since  that  dale,  only  480 
furnaces  are  now  on  the  list  of  existing  furnaces,  and  more  than 
iialf  of  these  are  out  of  blast.  The  destruction  of  capital  involved 
in  the  abandonment  of  old  furnaces  is  probably  over  1100,000,000. 
A  similar  destruction  of  fixed  capital  has  followed  the  substitution 
of  Bessemer  steel  for  puddled  iron,  and  in  the  introduction  of  im- 
proved forms  of  rolling  mills.  A  great  decrease  in  the  value  of  the 
iron  mines  of  New  Jersey,  New  York  and  Pennsylvania  has  followed 
the  opening  of  better  mines  in  Lake  Superior. 

One  of  the  great  achievements  of  engineering  is  the  substitution 
of  the  factory  system  of  labor  for  the  old  domestic  system.  The 
beginning  of  the  factory  system  was  in  the  decade  of  1760-1770, 
when  the  spinning  jenny,  the  spinning  Trauie  and  the  spinning  mule 
were  introduced  into  the  textile  industry,  but  it  did  not  begin  its 
full  career  of  development  until  after  Watt  had  perfected  his  steam 
engine,  alwut  thirty  years  later.  Has  the  factory  B3Btem  been  a 
benefit  to  civilization  ?  There  is  no  better  authority  on  this  question 
than  Mr.  Carroll  D.  Wright,  formerly  United  Statee  Commissioner 
of  labor,  and  now  Commissioner  of  the  Census  of  1890.  He  sayB 
("Johnson's  Cyclopaedia,"  Vol.  III.  p.  265);  "The  factory 
system  is  in  every  respect  vastly  superior  to  the  domestic  system 
as  an  element  of  civilization,  although  this  is  contrary  to  popular 
impression  and  largely  against  popular  sentiment.  .  .  .  Under 
the  domestic  system  the  home  of  the  worker  was  the  workshop  also, 
and  the  wheels  or  looms  disputed  with  the  inmates  for  the  room  and 
the  conveniences  for  honsework.  Small,  close,  crowded,  wilh  bad 
air  and  bad  surroundings,  the  hut  of  the  domestic  worker  was  oc- 
cupied by  a  class  which  had  not  found,  and  cannot  find,  its  like 
under  the  factory  system;  for.  as  a  rule,  the  operative  of  to-day 
occupies  a  home  even  in  the  factory  tenement  or  boarding  bouse, 
superior  in  every  sense  to  the  home  of  the  domestic  worker. 

"  Under  the  domestic  system  of  industry  grew  ap  that  great  pau- 
per class  in  Great  Britain,  which  was  a  disgrace  to  civilization.     It . 
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continued  to  grow,  until  one-fourth  of  the  annual  budget  was  for 
the  support  of  paupers.  .  .  .  The  domestic  laborer's  home 
w&B  far  from  having  the  character  poetry  has  given  it.  Huddled 
together  in  what  poetry  calls  a  cottage  and  history  a  hut,  the  wea- 
ver's family  lived  and  worked,  without  comfort,  conveniences,  good 
food,  good  air,  and  without  much  intelligence.  Dmiikenness  and 
theft  of  materials  made  many  a  house  the  scene  of  crime  and  want 
and  disorder.  Superstition  ruled,  and  envy  swayed  the  workers. 
Ignorance  under  the  old  system  added  to  the  squalor  of  the  homes 
of  the  workers  iiiiderit,  even  making  the  hut  an  actual  den,  shared 
in  too  many  instances  by  the  swine  of  the  family.  The  home  of 
the  agricultural  laborer  was  not  much  better :  in  fact,  in  Great  Brit- 
ain and  France  he  has  to  a  great  degree  continued  in  his  ignorance 
and  in  his  degraded  condition." 

"  One  of  the  positive  results  of  the  factory  system  has  been  to 
enable  men  to  secure  a  livelihood  in  fewer  hours  than  of  old.  This 
means  intellectual  advancement,  for.  as  the  time  required  to  earn 
a  living  grows  shelter,  civilization  progresses.  .  .  .  The  fact 
that  the  lowest  grade  of  operative  can  now  be  employed  in  facto- 
ries does  not  signify  more  ignorance,  but  a  raising  of  the  lowest  to 
higher  empio3-ments.  This  process  is  constantly  narrowing  tiie 
limits  of  the  class  which  occupies  the  lowest  step  in  the  progress  of 
society.  Tliis  mission  alone  stamps  the  system  as  an  active  ele- 
ment in  the  moral  elevation  of  the  race.  The  factory  system  does 
not  tend  to  intellectual  degenei'ocy." 

The  arguments  thus  far  adduced  have  nil  been  one-sided  in  show- 
ing that  an  increase  in  civilization  and  in  refinement  follows  an  in- 
crease in  wealth.  There  is  another  side  to  the  question.  A  portion 
of  the  laboring  masses  is  dissatisSed.  This  side  is  ably  treated, 
in  the  August  issue  of  the  "  North  American  Review,"  by  Rev.  J. 
A,  Zahm,  C-  S.  C,  entitled  "  I^o  Xlll  and  the  School  Question." 
I  quote  as  follows  : 

"  Jn  lieu  of  the  old  organic  regime  the  French  Revolution  substi- 
tuted the  reign  of  individualism.  Unlimited  competition,  freedom 
of  labor,  the  preponderance  of  capital  and  the  general  intro- 
duction of  machinery  ushered  into  existence  the  fourth  estate  pro- 
letarians, or  wage-earners — and  with  it  the  social  question.  The 
organism  became  a  mechanism,  and  from  its  excesses  proceeded 
the  evils  from  which  we  now  suffer.  As  matters  at  present  stand, 
we  have  two  inimical  forces,  standing  face  to  face :  on  one  side. 
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the  modem  state  with  ite  army  and  its  police ;  on  the  other,  social- 
iam  and  organized  labor  with  its  battalions  and  its  long  pent-up 
grierances. 

"  Never  before  wae  humaDity  confronted  with  such  a  danger. 
Three  centaries  of  renaissance  of  pagan  law  and  a  century  of 
taissez-faire  and  laisaez-passer  have  atomized  society  and  divided 
tlie  human  family  into  two  opposing  camps ;  on  one  side  the  tyr- 
anny of  the  law  and  of  the  employer,  on  the  other,  renewed  ser- 
vitude and  virtual  rebellion — everywhere  hatred,  lack  of  equilibrium, 
^otism  and  overt  struggle. 

"  Formerly,  after  the  struggle  between  employer  and  employee 
was  over,  rest  and  peace  were  to  be  found  in  the  workshop  or  in 
the  home,  whereas  to-day  the  struggle  has  reached  our  very  bearth- 
stonee.  It  persists  in  a  dull  and  sullen  manner,  when  it  does  not 
break  forth  openly,  and  it  is  ever  compassing  the  ruin  of  society 
because  it  is  incessnnlly  destroying  all  chance  of  domestic  happl- 
oeea.  Never  before,  indeed,  has  the  social  question  knocked  in  so 
threatening  a  manner  at   the  doors  of  the  civil  order." 

Mr.  Zahm  charges  machinery^  which  is  engineering,  with  being 
one  of  the  chief  causes  of  social  troubles.     He  says  fui-ther : 

"It  may  truly  be  said  that  the  social  question  arises  from  a  five- 
fold revolution :  the  revolution  in  machinery  \  the  revolution  In 
political  economy ;  the  revolution  in  religion ;  the  revolution  in  the 
state,  and  the  revolution  brought  about  by  the  general  movement 
of  humanity. 

Machinery,  or  rather  the  abuse  of  machinery,  was  the  first  to 
effect  a  transformation  in  the  economic  order. '  It  is  not  without 
reason  tbatLassalle  styles  it  "the  revolutiou  incarnate" — Die  ver- 
koerperte  Revolution.  Haihinery  has  revolutionized  the  mode  of 
l^roductioD,  the  manner  of  labor,  and  the  distribution  of  revenue 
and  of  property.  It  has  destroyed  the  workshop  and  introduced  the 
factory  in  its  stead.  It  has  sterilized  manual  labor,  and,  by  its 
immense  productivity,  has  internntionalized  prices  and  markets. 
While,  on  the  one  hand,  it  has  created  the  despotism  of  capital,  it 
has,  on  the  other,  called  into  existence  tlje  unorganized  army  of 
the  proletariate.  It  has  ground  humanity  into  a  powder,  without 
Qohesion  and  witliout  unity,  and  has  placed  the  world  of  labor  at 
the  mercy  of  a  few  eoulless  plutocrats.  This  new  order  of  things 
means  the  reign  of  the  few  ;  it  implies  the  permanence  of  expro- 
priation and  the  resurrection  of  ancient  Gome,  whei'e  millions  of 


id  By  Google 


in  SBO-nOF  D. 

^veB  were  trampled  onder  foot  by  an  ioBolent  oligarchy  of  wealth ; 
and.  finally,  by  its  ratal  centralization  maohinery  baa  engendered 
a  double  International — tbe  International  of  capital  and  the  Inter- 
national of  BOcialiBin,  Never  baa  a  more  complicated  eitnation,  or 
one  more  pregnant  with  peril,  weighed  upon  men.  What  were  tbe 
iDTaaions  of  tbe  barbarians  from  the  north  of  Europe,  or  the  ap- 
beavala  of  tbe  fifteenth  and  eighteenth  centuries,  in  comparisOD  with 
the  threatened  explosion  of  this  vast  worlii  already  stirred  to  its 
profoundest  depths  and  in  a  state  of  violent  ebullition?  " 

The  remedy  for  tbia  terrible  state  of  affairs,  according  to  Ur. 
Zabm,  is  to  be  found  in  following  the  advice  given  in  the  recent 
encyclical  letter  of  the  Pope.     I  quote : 

'*In  the  introduction  to  his  epoch-making  document,  l..eo  XIII 
directs  attention  to  some  of  the  evidencea  of  the  dominant  evil — 
extreme  riches,  extreme  misery,  and  the  indescribable  desolation 
which  has  entered  the  world  of  the  proletariate  in  consequence  of 
the  atomization  of  society  under  tbe  levelling  reign  of  capital. 

"  As  in  tbe  Politico-religious  order,  Leo  XIII  has,  throngh  his 
encyclical  'Immortale  Dei,'  preached  the  code  of  reconciliation,  so 
has  he,  in  the  economic  order,  promulgated  tbe  charter  of  social 
harmony.  For  the  first  time  economic  science  has  pity  on  the  wage- 
eat-ner,  and  discusses  the  new  issues  raised  without  rancor  or  re- 
crimination. At  the  same  time  it  exhibits  a  respect  for  the  rights 
of  all  while  inBisting  on  the  duties  of  all,  which  will  forever  render 
the  encyclical  '  Remm  Novarum,'  not  only  tbe  most  glorious  mon- 
ument of  the  present  pontificate,  but  also  the  most  beneficent  con- 
tribution yet  made  to  the  new  order  of  things." 

We  must  K've  all  honor  to  Pope  Leo  XII 1  for  his  earnest  efforts 
to  bring  about  social  harmony,  but  Mr.  Zahm  is  surely  not  right  in 
saying  that  this  is  tbe  first  time  that  economic  science  has  pity  for 
the  wage-earner.  Many  writers  in  all  schools — Henry  Geoige,  for 
example — have  been  animated  by  sincere  sympathy  for  the  wage- 
earner,  and  have  earnestly  discussed  menus  of  ameliorating  his 
condition.  1  hope  to  show  in  my  conclusion  that  the  whole  ten- 
dency of  economic  evolution  is  toward  bettering  the  condition  of 
the  wage-earner. 

Mr.  Hewitt,  in  his  presidential  address  before  the  American  In- 
stitute of  Mining  Engineers  in  1S90,  entitled  "  Iron  and  Labor," 
■'  Trana.  A-  1-  M.  E.,"  Vol.  xii,  pp.  496, 497,  speaks  of  "  the  new 
era,  when  every  intelligent  worliman  will  insist  on  being  an  owner. 
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and  ever;  well-managed  corporation  will  see  th&t  its  workmea  are 
directly  mtereBted  in  the  result*  of  the  buBmeBS."  He  eaya :  "The 
time  is  approaching  when  capitalists  and  laborers  will  more  and 
more  be  joint  owners  in  the  instraments  of  production.  While  the 
wages  system  will  necessarily  survive,  the  workmen  will,  to  a  large 
extent,  become  their  own  employers,  and  finally  may  hire  capital 
as  capital  now  hires  labor.  The  facilities  oSereil  for  the  division 
of  property,  Ihrongh  the  distribution  of  corporate  shares,  will  les- 
sen strife,  develop  skill,  reduce  cost,  increase  production  and  pro- 
mote the  equitable  distribution  of  wealth,  which,  it  must  never  be 
forgotten,  is  the  chief  end  of  the  social  organization." 

The  equitable  distribution  of  wealth  which  Mr.  Hewitt  speaks  of 
is  the  aim  of  all  honest  political  economists  of  all  schools.  They 
only  differ  as  to  the  means  through  which  it  is  to  be  brought  about, 
and  they  difiTer  vastly  in  tlieir  apprehension  of  what  is  the  existing 
state  of  things.  The  chief  difficulty  of  the  socialist  writers,  and  of 
such  men  as  Henry  George  and  Mr.  Zahm,  is  that  they  do  not  see 
clearly  the  existing  facts.  Seeing  the  vast  wealth  of  a  few  indi- 
viduals, they  preach  the  dictum  the  "  rich  are  growing  richer  and 
the  poorare  growing  poorer,"  the  last  half  of  which  is  a  stupendous 
economic  falsehood,  equalled  only  by  the  dictum  of  the  anarchists 
that  "property  is  robbery."  Innumerable  facts  can  be  adduced  to 
show  that  the  statement  that  the  poor  are  growing  poorer  is  a  false- 
hood. Statistics  prove  beyond  ail  question  that  in  all  the  civilized 
world  the  wages  of  labor  have  tended,  ever  since  the  extensive  nee 
of  the  et«am  engine,  say,  since  1850,  to  increase,  and  the  cost  of 
living  to  decrease.  Statistics  of  savings  banks,  of  building  asso- 
ciations, of  life  insurance  companies,  of  fraternal  assessment  life 
insurance  associations,  of  the  ownership  of  small  houses  and  small 
farms,  of  the  reduction  of  mortgages  on  farms, — all  show  that  not 
only  is  there  a  vast  increase  in  the  wealth  of  the  nation  as  a  wliole, 
but  that  this  wealth  is  being  more  widely  distributed  than  ever 
before.  A  magazine  article  recently  said  that  more  than  one-half  of 
the  entire  poptdation  of  New  England,  including  men,  women  and 
children,  ace  depositors  in  the  savings  banks,  the  average  amount 
to  the  credit  of  a  depositor  being  $363.  It  says  of  the  depositors ; 
"  If  it  were  possible  to  prove  what  is  apparent  to  the  eye  of  any 
one  who  watches  the  customers  of  these  banks,  it  would  be  found 
that  very  much  the  lai^est  part  of  them  are  the  women  and  chil- 
dren. The  aggregate  of  deposits  in  the  savings  banks  in  New  Kng- 
land  is  «774,000,000.  In  New  York  state  alone  it  is  *644,000,000." 
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In  the  little  town  in  which  I  live,  FaesAic,  N.  J.,  containing  18,000 
inhabitants,  a  considerable  part  of  the  population  are  Poles,  Bohe- 
mians, Hungarians  and  other  natives  of  southern  Europe.  They  are 
recent  immigrauta,  worliing  in  mills ;  ;et  one  of  the  tiro  savings 
banks  in  the  city  bas  3,500  depositors,  the  deposits  amounting  to 
nearly  $400,000  and.  in  addition,  the  same  foreigners  last  ye&r 
seut  to  Europe,  in  the  shape  of  drafts  issued  by  this  same  bank, 
not  less  than  SSO.OOO. 

Place  tbe  statements  just  made  concerning  savings  banks  against 
those  made  by  Air.  Zahm,  viz.,  that  the  human  family  is  divided 
into  two  opposing  camps ;  that  we  have  two  inimical  forces  stand- 
ing face  to  face,  on  one  side  the  modern  state  with  its  army  and  its 
police ;  on  the  other  socialism  and  organized  labor.  How  can  we 
reconcile  these  two  apparently  conSictiiig  views  of  the  existing 
status?  Why.  very  easily.  Mr.  Zahm's  twu  opposing  camps  ex- 
ist :  on  one  side  tbe  socialists,  on  the  other  tlie  police ;  but  his  eyes 
were  blinded  when  he  said  that  the  whole  human  family  is  divided 
into  two  opposing  camps.  He  failed  to  see  tbe  vast  majority 
of  the  people  who  belong  neither  to  one  camp  nor  to  the  other,  who 
are  the  savings  bank  depositors,  the  owners  of  small  homes,  albeit 
with  small  mortjiages  on  them,  who  are  members  of  building  asso- 
ciations and  fraternal  life  insurance  societies.  The  grandest  fact 
in  the  economic  history  of  this  age  is  the  great  inci'eaee  in  tlie 
number  of  the  people  in  comfortable  circumstances  who  once  were 
numbered  among  the  poor.  This  increase  in  the  middle  class  goes 
along  witb  a  great  decrease  in  the  number  of  the  very  poor.  The 
poor  are  growing  poorer,  say  tlic  agitators.  Whom  do  yon  mean 
by  the  puor?  Is  it  a  family  that  bas  only  SlOO  in  thesavings  bank? 
Next  year  it  will  have  $200  and  five  years  hence  (1,000. 

Do  you  mean  tben,  we  ask  the  agitator,  the  man  who  has  not  a 
dollar  in  any  bank,  who  has  not  enough  ahead  to  keep  him  from 
starvation  a  week.  If  he  is  the  man  whom  you  call  poor,  and 
of  whom  you  have  been  saying  for  the  last  twenty  years  that  he  is 
growing  poorer,  how  much  [>oorer  is  be  going  to  get?  How  many 
such  men  are  there  in  the  United  States  ?  Let  them  stand  up  and  be 
counted. 

We  have  seen  that  engineering  is  tbe  chief  factor  in  the  pro- 
duction of  wealth ;  that  wealth  has  enormously  increased  in  the 
past  few  years,  and  ihat  it  is  being  well  distributed,  although 
perhaps  not  as  well  as  it  ought  to  be  among  the  common  people. 
What  of  the  future  ?    Engineering  bas  caused  men  to  leave  the 
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fum  uid  seek  the  cities,  because  in  the  cities  tbejr  can  grow  rich 
faster.  Engineedng  again,  through  rapid  traosit,  electric  cars 
and  the  like,  is  making  it  poBsible  for  these  men  who  work  in  the 
city  to  sleep  in  the  suburbs,  and  bring  iip  their  families  in  a  place 
which  has  all  the  advantages  of  citj  nnd  conntr;  combined.  One 
of  the  triumphs  of  the  iron-making  engineer  has  been  the  COd- 
atrnction  of  a  hollow  steel  tube  of  great  lightness  and  strength. 
The  mechanical  engineer  has  found  out  how  to  make  ball  bearings, 
and  lo!  we  have  the  bicycle  of  1895,  40O,0U0  of  them  to  be  made 
in  this  year.  Who  tan  estimate  the  value  to  the  people  of  this 
new  industry,  building  up  an  athletic  and  healthy  I'ace  of  men  and 
women,  and  causing  good  roads  to  be  built  from  one  end  of  the 
conntry  to  the  other,  another  work  of  engineering,  by  which  the 
fumer  may  move  his  crops  moi'e  cheaply  and  the  cost  of  food  be 
correspondingly  decreased.  What  next?  As  Mr.  Hewitt  has 
foreseen,  the  wage-earner  will  become  a  sLockholder  in  the  cor- 
porations for  which  he  works,  and  labor  will  hire  capital,  instead 
of  capital  hiring  labor.  Then  what  Mr.  Zahm  calls  the  fourth 
estate,  the  proletariat,  will  cease  to  exist.  It  will  be  merged  into 
the  third  estate,  the  common  people,  who  are  at  the  same  time 
wage-earners  and  capitalists.  The  proletariat,  or  fourth  estate, 
as  a  separate  element  in  society,  antagonistic  to  the  third  estate, 
is  already  a  vanishing  quantity.  We  who  are  old  enough  remem- 
ber the  alarm  createtl  throughout  the  world  in  the  years  1^67,  1868 
and  1869  when  the  dreaded  "International"  held  its  congresses  in 
Europe.  Who  now  dreads  the  International  ?  True,  it  may  be 
strong  enough  some  day  in  some  one  or  more  places  to  repeat  the 
terror  of  the  Paris  Commune  of  IfflO,  but  the  uprising  will  end  as 
the  uprising  of  the  Commune  did,  and  it  will  not  take  two  months 
to  end  it,  as  it  then  did. 

"The  Empire  is  peace."  said  Napoleon  HI,  just  before  the 
Franco- Prussian  War.  He  was  mistaken.  The  war  took  place, 
causing  vant  loss  and  suffering,  followed  by  the  terrible  agony  of 
the  Commune.  But  how  nobly  France  recovered  from  the  shock, 
how  quickly  she  paid  the  indemnity  to  Germany  out  of  the  actually 
stored  savings  of  her  common  people !  No  revolution  in  the  social 
order  took  place,  only  a  change  in  government — tlien  everything 
went  on  as  before.  So  it  will  be  if  the  Internationa]  should  arise, 
as  is  predicted  by  the  alarmists,  and  reproduce  the  horrors  of 
the  French  Bevolutioo.    The  world  will  live  through  it ;  the  social 
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order,  aa  of  old,  will  be  restored,  and  the  preaeDt  relations  of 
capital  and  latxir  will  not  be  changed,  except  as  by  gradaal  and 
necessary  evolution,  due  to  engineering  more  largely  than  to  any 
other  one  cause,  capital  and  labor  become  mei^d  by  the  labor- 
ers becoming  capitalists.  This  will  be  the  crowning  triumph  of 
engineering,  by  which  the  increase  of  wealth  is  caused,  and  whiidi 
enables  the  laborer  to  become  a  capitalist.  Then  the  political 
economists  may  meet  together  and  discuss  the  improved  social 
order,  bum  their  old  books,  and  erect  a  monument  to  the  man 
who,  above  all  others,  contributed  the  means  for  obtaining  the 
wealth  of  nationa, —  James  Watt,  the  engineer. 
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B;  Prof.  Hknuy  S.  Jacobt, 

[AWTIIAIT,! 

Thk  following  formnla  Is  deduced,  giving  the  resultant  presetire  of 
tbe  side  of  a  round  bolt  or  pin  against  the  wood,  in  the  direction  of  the 
fibers, 

I"  =  a<n  S" 

S"  /  ^'  \ 

In  which  1  =     gT"!  1  +l'>ff,  g7i  I    ,  d  =  diameter  of  boll  or  pin,  I  = 

length  of  bolt  pressing  agalnat  the  timber,  S'  =  maximum  unit  pressure 
la  the  direction  of  the  flbers,  and  S"  ^  maximum  unit  pressure  in  a 
direction  normal  to  the  Dbers. 

The  correaponding  formula  for  the  resultant  pressure  perpendicular  to 
the  direction  of  the  fibers  Is 

when  c  =  I  I  1  —  COS  (»'  )  +  gj-  "'■''  (  90°  —  *' )    >  **'  '«'"K  found  from 

When  these  forranlas  arc  applied  to  yellow  pine  tlmlier  with  safe  unit 
compressive  stresses  of  S  =  1100  aiid  S"  =  300  pounds  pers(|uart>  Inch, 
01  is  found  to  be  15°  50'  and  n  =  0.027,  while  by  experiment,  the  averaxi' 
value  or  a  ^vas  found  to  be  0.60. 

The  force  tending  to  split  the  timber  when  the  resultant  pressure  of  the 
V"  1 

bolt  Is  in  the  direction  of  the  libers  la  -g-  =  0.2  rf  (  S'  —  j  P',  and  this  must 

be  provided  for  either  by  transverie  bolts  or  by  Increasing  the  longltudi- 
nal  distances  between  the  bolts  and  from  the  bolts  to  the  end  of  the  tim- 
ber beyond  those  required  to  provide  the  necessary  shcarins:  surface. 


Mathkmatical  theory  ok  thk  wiNDMiLi,.    By  Prof.  Dk  Volson  Wdon. 
Hot>olcen,  N.  J. 

f  ABSTRACT.  I 

Tub  pneumatic  energy  exerted  by  the  wind  upon  a  sail  per  second  is 
found  to  be 

A.  A.  A.  B.  VOL.  xuv  9  (1*9) 
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ftDd  for  the  beat  effect  a  mnst  be  fonnd  front  the  eqaatlon 

t«n'  -i  —  —  tan' a  — a  tnn  «  +  -^  =  '' 

These  results  dtBbr  from  those  glTen  In  Wolff  on  WlndmllU. 

In  the  above,  fi  =  weight  of  a  cubic  foot  of  air  (about  0.08)  «t  ">' 
leTel  of  the  sea  at  ordinary  conditions ;  S  =  area  of  Mil  In  square  te«; 
g  =  82.2  feet ;  r  =  velocity  of  the  wind  In  feet  per  second ;  v  —  velocUy  of 
the  salt  In  feet  per  second;  and  a  =  the  Inclination  of  the  latl  to  th« 
direction  of  the  wind. 


On  partuixy  continuous  drawbkiduk  tbussbb  with   x  hkthoo  o» 

DEUUCIim    FORMULAS    FOR     TRK    BRACTIONH.        By    PrOf      UANSnKU> 

Mrbbimam,  South  Bethlehem,   Pa. 
[Thlspaper  ispablishedmrnllinthe  EnglneerlDg News  of  Sept.S.  ISM' 
and  In  the  Railroad  Gazette  of  Sept.  B,  tS9E.] 


ThEPERFKCT  SCRKW  PROBLRM.       iLLUSTRATltD  BY  A  COMBINED   Rtn-IHO  ■><- 
OISR  AND  COUFABATOB  IN  AUTOMATIC  OPERATION.      By  Prof.   fflLUWI 

A.  RiiaERS,  Watervllle,  Me. 


EXPRRIMRNTS  ON  THR  FLOW  OF   STEAM,    AND  COMPARISON   OF  THE   ■ISDLTI 

WITH  Napier's  FORMni.A.    By  John  J.  Flathrr,  LBfajette,  Ind. 


By  Henht  N.  Oowof. 
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Gotham'h  cavk;  OR  vkactuickd  rocks  in  sorthbrn  Vkrjiont.    By  rrof. 
C.  H.  Hitchcock,  Hanover.  N.  H. 

Veos  the  nest  side  of  Norris  hill  In  Maidstone,  Vt.,  \»  s  scries  uf 
opeaings  or  caves  Id  ralca  schist  rock,  which  ma;  properly  receive  tlic 
oaroe  of  the  proprietor  of  the  land.  The  locality  lias  been  known  to  mu 
since  1880,  bQt  was  not  eiplored  tilt  itiS'6.  when  twotDenibers  of  the  class 
of  I8!)3.  Dartmouth  College,  E.  S.  Miller  and  W.  A.  Itedlnbaiigb,  exam- 
ined It  thoroughly  aud  prepared  h  thesis  upon  It.  1  visited  It  later  and 
verified  their  statements. 

The  opeoings  seem  to  he  clefls  In  the  rock,  slightly  analogous  to  the 
■'  flumes  "  of  the  White  Mountsins,  but  not  produced  like  them  liy  erosion. 
There  are  properly  thrre  sets  of  these  chambers.  UsusUy  they  are  three 
feet  wide.  One  Is  a  hundred  feet  long  beneath  a  cHve,  and  the  bottom 
Is  very  uneven  so  that  ladders  are  needed  in  explorations.  Late  in 
June  ice  was  abundant  iji  them.  In  the  second  set,  one  chamber  incasureK 
twenty-two  feet  east  and  west;  sixteen  feet  north  and  south.  Several  of 
the  chambers  maybe  regarded  as  cross  fractures,  whose  walls  inaich  each 
other,  but  the  south  side  Is  invariably  a  foot  or  more  lower  than  the  north 
wall.  Viewed  lengthwise  the  openings  occnpy  three  hundred  feet  aiul 
extend  vertically  cue  hundred  feet.  About  six  huudrcd  feet  below  the 
steeper  slope,  towards  Maidstone  lake,  there  is  a  cold  spring,  giving  rise 
to  a  flow  of  water  six  Inches  In  diameter.  .\nd  as  the  fractures  mny  be 
traced  somewhat  further  up  the  hill  back  of  the  chief  exposures,  it  is 
safe  to  say  tbat  the  whole  line  of  fractures  Is  ahont  one  thousand  feet  in 

As  these  openings  are  but  partially  niled,  it  seems  probable  that  the 
force  of  elevation  orlgluatlug  them  has  operated  since  the  Ice  Aire. 


RRCKKT   DISCUVKRY    ok  THti  OCCLTRRKNGK   (IV  KARINK  CKKrACKOllS   STRATA 

ON  Long  Island.    By  Arthur  Holi.ick. 

[AbXTBACT.j 

Thk  ilevelopment  of  our  knowledge  In  regard  to  the  extension  of  the 
Cretaceous  formation  eastward  from  New  Jersey,  has  cons1ste<l  of  a 
series  of  discoveries,  theoreilcally  predicted  as  a  whole,  but  often  unex- 
pected and  puzzling  aa  to  details. 

(138) 
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The  presence  of  strata  belonging  to  the  so-called  Don-mnTine  or  plMtlc 
clay  fiericH  was  demonstrated  some  years  ago  for  fitaten  Island,'  Lod^ 
Island*  and  Martha's  Vineyard,'  by  the  discovery  of  characteristic  fowil 
leaves  at  Krelacliervllle,  Tolt«nvllle,  Princes  Bay  and  Arrochar  on  Stalen 
Island;  Glen  Cove.  Sea  Cliff,  Lloyd's  Nvck  and  Eaton's  Neck,  on  Long 
Island  and  Gay  Head  on  MarttaH's  Vineyard.  Scattered  through  the  mo- 
raine also,  from  Brooklyn  to  Montauk  Point,  tvhererer  carefnl  search 
has  been  made,  fragmentH  of  fermgtnoQS  shale  or  sandstone,  contAlnlog: 
impressloDB  of  cretaceous  leaves,  have  been  fonnd.  The  diacorery  ot 
this  material  at  the  extreme  end  o!  Montauk  Point  was  made  last  sammer 
by  the  writer  and  has  not  been  previously  recorded. 

The  evidence  of  any  marine  cretaceous  was,  however,  much  less  abun- 
dant. Staten  Island'  and  Martha's  Vineyard*  had  yielded  a  few  molluscs 
characteristic  of  the  miirl  beds,  but  nothing  authentic  had  lieen  diecor- 
ered  on  Long  Island,'  and  the  absence  of  any  indications  of  such  material 
is  more  or  less  puzztiuft-  I-sst  summer,  while  exploring  the  north  shore 
of  Long  Island,  however.  Ilthologlc  indications  of  marl  stratii  were  fonix] 
on  Center  Island;  but,  as  usual  in  that  region,  they  were  so  distorted  by 
glacial  action  as  to  tic  almont  useless  for  strati^raphic  calculations.  Lit- 
tle more  than  the  position  on  the  map  could  be  noted,  and  the  absf-nce  of 
any  palraontoiogic  evidence  was  discoursing.  Shortly  afterwards,  I  acci- 
dentally heard  that  the  Brooklyn  Institute  posnessed  some  fragmenls  oC 
H  drift  bowlder  which  were  said  to  contain  cretaceous  molluscs.  U|>od 
inquiry,  the  material,  with  all  the  fiicts  connected  with  It,  was  placed  b1 
my  disposal.  It  was  evidently  hardene«l  marl,  In  which  the  Iron  salts  hid 
become  oxidtEed,  containing  Onlva  larra.  Gryphen  sp.,  etc.,  and  was  fonwl 
in  the  niorntne  at  the  site  of  the  Ridgewood  reservoir,  Brooklyn.  About 
the  same  time  t  also  fonnd  somewhat  similar  material,  containing  Itag- 
mentary  molluBcc,  at  the  end  of  Montaiih  Point.  This  latter  was  aubmH- 
ted  to  Prof.  K.  P.  WhitHelil,  in  the  h'ipe  that  something  deBnile  might  be 
identiHed  In  It,  but  the  fossils  were  too  Imperfect  for  determination. 

Such  are  the  fucts.  and  the  conclusions  to  he  drawn  from  them  arc  not 
entirely  satisfactory. 

At  not  one  of  the  localitiuH  mentioned  can  we  say  that  thiu  uretaceou! 
material  is  in  place.  Throughout  ttie  moraine  it  exists  simply  as  drift 
material,  whilt:  at  other  localities  where  clay  or  marl  strata  are  exposed, 
these  bear  every  evidence  of  having  been  displaced  and  shifted  en  maw 
by  the  shove  of  the  ice  front. 

One  thing  is  plain,  however:  where  cretaceous  material  is  now  fonnd  in 
connection  with  the  moraine,  it  must  have  existed  orlglually.  rulherta 

1  HulHck,  A.,  TrilHs.  N.  Y.  .\i-n,>.  HcL.  Il  (ISWl,  wm. 

>  Holllck.  A..  Trane.  S.  Y.  Acad.  Sri.,  ilUlSsa),  t«-SS7. 

>  WMie,  David,  Am.  .loum.  »cl.,  xxili  (ISfXi),  9810!. 
'  Holllck,  A„(.  .-. 

•  Shaler,  N.  S.,  Bail.  Mm..  Comp.  Kooi.,  xrl  (IW»),  8M7, 

■  Mention  alioold  lie  made  of  Oie  nliCReil  <llBCovery  uf  an  Eioggra,  sixty  feot  belar 
ihf  surface.  In  the  inomlnc  at  Brooklyn.  (Reddeld,  W.  C,  Abstr.  Prm'ttD  rtwlM". 
AuMir.  Am.  Oeol.  and  Sat.  In  Am.  Jonm.  StA.,  xlv  (184S).  IW. 
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tbe  Dortb  than  where  we  now  Had  it.  Such  being  the  cue,  It  la  more  or 
leM  of  a  snrprlse  to  know  that  the  marl  belt  mast  ti&re  curved  north- 
wud,  almost,  If  not  qnlte,  aa  far  hs  to  the  East  River,  Id  which  case  tbe 
clay  belt  coald  on);  have  been  represented  by  n  very  narrow  strip  at 
abont  this  point. 

Another  fact  which  i^>pearB  to  bo  dllHcult  of  explanation  at  Hrst  sight, 
is  that  if  the  marl  la  present  at  Center  Island  It  is  north  of  the  clay  in 
Noithport  harbor,  which  latter  IWiS  been  shown  to  be  undoubtedly  creta- 
ceons.'  ThiB  laolated  patch  of  marl  ma;  represent  an  overlap,  but  1  am 
more  inclined  to  think  that  the  clay  represents  a  mass  which  was  pushed 
Boathward  by  glacial  actlou.  overriding  the  marl  and  thna  making  the 
normal  position  of  the  two  aeries  appear  reversed. 

If  the  existence  of  the  cretaceous  marl  belt  Is  definitely  known  In  east- 
ern HaasachUHetts'  we  should  then  liave  to  form  somewhat  the  follow- 
ing Ideas  for  the  former  limits  of  the  cretaceous  strata  eastward. 

Tbe  clay  belt  extended  In  a  narrow  strip  around  the  southern  limits  of 
tbe  archsean  ridge  of  Staten  Island,  aiid  northeastward  to  the  Eaat  River. 
Thence  It  broadened  oat  to  an  nnknown  extent,  l>ecame  narrow  again 
towards  the  eaatern  end  of  I,,ong  Island  .and  finally  dleappearedsomewhere 
along  the  southern  New  England  coast.  The  marl  belt  evidently  extend- 
ed to  the  south  shore  of  Staten  Taland,  crossed  I<ong  Island  diagonally, 
curved  northward  into  what  la  now  the  basin  of  the  Sound,  and  thence 
continued  to  a  limited  extent  around  the  New  England  coast,  north  of 
Martha's  Vineyard, 

Negative  evidence  that  these  were  probably  the  limits  of  the  eastward 
extension  of  the  cretaceous  formation  Is  also  to  be  noted.  No  cretaceons 
material,  either  in  place  or  In  the  moriUue,  has  yet  i>een  found  on  the 
island  of  Nantucket.  If  cretaceons  strata  of  any  extent  formerly  existed 
to  the  north  or  northwest  of  that  iHlaud  some  Indications  of  them  ought 
to  be  found  In  the  moraine,  as  in  the  case  on  the  Islands  westward. 

[The  paper  was  illustrated  by  maps.} 


Tan  RELATIOMB   OK  PKIHAItr    ASD    HIU^ONDARY   STRUCTtlRBS   IN  ROCKS.      By 

Ptof.  C.  R.  Van  Hisk,  University  of  Wisconsin,  Madison.  Wis. 

Thk  purpose  of  the  paper  In  to  Inquire  Into  tijc  relations  of  cleavage  and 
ftsslllty  to  bedding.  It  was  shown  that  In  homogeneous  rocks  the  laws 
of  hydrostatic  viscous  flow  or  the  laws  of  shearing  apply,  and  therefore 
Uiat  the  secondary  stmctare  cuta  the  prlmnry  structure.  This  may  b« 
called  cross  cleavage  or  cross  flsslllty.  In  heterogeneous  rocks  In  which 
the  bedi  are  of  varying  strength  the  acconi modal  1  on «  between  the  lieda 

'  Blea,  H..  Bull.  N.  V.  SMI«  MuB.,  Ill  (18W),  1!8. 

>  Hitchcock,  E.,  Am.  Joorr.  Sol.,  ill  (UU),  MOHS,  hikI  xxil  (ISti).  170:  Shiiler,  N.  3., 
Bull.  Geol.  Soe.  Am.  (im»  .  Ul-m. 
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control  the  mnjor  movements.  The  secondary  structure  Is  produced  by 
shesriDg,  and  is  therefore  p&rallel  to  tbe  bedding.  Aid  this  may  be  called 
parallel  cleavage  or  parallel  flsstlity.  However,  in  heterogeneoDB  rocks  at 
the  crests  and  trou;;ha  the  laws  applicable  to  horoogeoeona  rocks  chiefly 
apply,  while  the  law  of  accommodHtion  applies  upon  the  limbs.  In  pass- 
ing from  the  llnihs  of  the  folds  to  the  arches  and  troughs,  the  two  ten- 
dencies are  at  work,  and  tlie  phenomena  are  the  resultant  of  both. 

[This  paper  wUI  be  prInUd  in  16th  Annual  of  U.  S.  Geological  Snrrey.] 


KB   ON   THB    ISLKS   OP   SHOAI^.      By    HOKACIt   C-    HOVEV, 

D.l).,  80  High  Street,  Newbnryport,  Mass. 

[ABBTB*CT.] 

Tim  Isles  of  Shoals  (originally  Smith's  Isles)  were  discovered  by  Capt. 
John  Smith  in  1614.  They  are  nine  miles  from  Portsmbuth  light,  and  are 
nine  in  number;  Ave  belonging  to  Maine,  and  four  to  New  Hampshire 
In  1800  the  group  wao  survi-yed.  showing  Apptedore  Island  to  have  33A 
acres.  Star  Island  150  acres,  Haley's  Island  100,  and  the  others  less  area. 
A  light-house  Is  on  White  Island.  Haley  and  Malaga  are  Joined  by  a  sea 
wall  that  makes  the  safe  harbor.  The  scenery,  history  and  botany  of  the 
group  have  had  attention,  but  according  to  l!itehcoc)(,  Crosby  and  others, 
thegeology  has  been  neglected,  being  regarded  as  idrnlicat  with  that  of  the 
neighboring  coast.  Hence  the  present  writer  has  tbouglit  it  worth  while 
to  investigate,  with  the  result  offered  in  these  notes,  which  may  be  regard- 
ed as  preliminary  to  more  thorough  work  at  some  ruinre  time.  Every 
one  of  the  Islands  wns  examined  and  soundings  taken  In  their  vicinity. 
Facts  seem  to  show  Star,  Haley,  Odar  and  Malaga  islands  to  be  steadily 
rising  at  the  rate  of  six  feet  In  fifty  years ;  while  the  rest  are  either  sta- 
tionary or  sinking.    The  proofs  of  this  were  given. 

The  general  rock  is  granitic,  varying  from  white  to  black,  and  with  re- 
niarkabln  dyke,»  and  other  signs  of  Igneons  action.  These  dykes  lieingof 
material  softer  than  their  surroundings  yield  to  tlie  action  of  the  sea,  mak- 
ing deep  channels,  which  are  occasionally  at  right  angles  with  ench  other. 
Many  proofs  are  given  of  the  great  force  of  the  wintry  storms  In  the 
trinsportiition  of  1)oulders,  etc.  I>arge  boulders  are  swept  completely 
across  the  islands,  and  even  tossed  ti>  the  lop  of  clitfs  fifty  feet  high.  Ex- 
traordinary pot-holes  are  cut  by  the  rotation  of  boulder.t  by  the  waves. 

The  author  partirnlarly  wishes  to  describe  a  singular  column  on  Apple- 
dore  Island,  quarter  of  a  mile  north  of  Ihe  hotel.  In  a  ravine  open  to  the 
sea.  The  column  protrudes  through  biotitc  gneiss,  softer  than  Itself,  and 
the  gneiss  lies  h>etween  walls  of  white  granitic  rock  harder  than  itself. 
The  diameter  of  the  colnmn  Is  eleven  feet,  and  what  Is  visible  of  It  would 
measnre  eleven  feet  eight  inches,  if  undisturbed.  Probably  the  original 
height  was  from  twenty-five  to  fifty  feet.  It  Is  sharply  hexagonal.    Being 
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but  a  altort  dfstaoce  at>ove  high  wHtei  mark  It  haa  been  repeated);  as- 
aalted  by  the  aea,  giving  way  at  lines  of  cleavage  twenty  Inches  B4)art. 
Two  sections  arc  In  place;  one  lies  upon  these,  although  moved  by  tbe 
waves  five  feet  bach;  adouble  slice  Is  In  contact  with  these;  while  an~ 
other  double  slice  Ilea  100  feet  northeast  of  the  column.  The  material  of 
tbe  column  has  not  been  determlitvd  thougti  it  is  probably  granite  crushed 
and  baked  by  contact  wtth  the  dyke.  The  occurrence  ie  remarkable  and 
worthy  of  further  Investigation. 

A  striking  dyke  of  porphyry  is  also  described,  found  on  Cedar  Island, 
and  stretching  from  shore  to  shore.  Large  garnets  are  found,  on  Apple- 
dore  Island,  from  one  to  four  inches  in  diameter.  Other  peculiarltica  are 
mentioned  ns  a  contribution  to  the  knowledge  of  this  small  but  Interesting 
"  ueglect«d  group." 

The  paper  was  Illustrated  by  specimens  and  pbotogrupUs. 

[Tbis  paper  will  be  printed  in  The  Sclentlflc  American,] 


T.] 

This  piiper.  after  a  brief  review  of  the  literature  of  the  subject,  at- 
tempts to  give  cliaracteristicH,  lUbologlcal  and  pal  son  to  logical,  that  will 
be  sultlcieut  to  determine  the  following  subdivisions  ut  theNlHgara  in 
northeastern  Iowa. 

5.     The  building  stone. 

4.     The  upper  coralline  beds. 

8.    The  Pentamerus  beds. 

2.    Tbe  lower  coralline  beds, 

1.    Tbe  beds  of  passage  from  the  Maiiuokcta  Shales. 
[Ttals  paper  will  l>e  printed  In  American  Geologist.] 


SlIPPl.KMKSTAKY     SOTES     OS    T 

RitotoN  OK  Calikorhia.    By  Jamks  I'KititiM  Smith.  Stanford  Univer- 
sity, California. 

Is  the  limestones  of  the  Trias  of  Shasta  county  there  l»  a  remnant  of  an 
old  system  of  folds,  which  for  Severn  I  miles  show  tbe  zigzag  outcrops 
And  ridges,  like  those  of  fennwylvania  and  Arkansas.  These  have  tilready 
Iteen  briefly  described  by  the  anthor,'  but  were  here  described  in  greater 
detail. 

The  Carboniferous  argllllt«8,  probably  of  Artinsk  or  Lower  Fermian 
age  were  described,  and  mention  made  of  the  characteristic  species. 
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New  flnds  Id  the  Middle  Trias  abalee  n«re  noted,  making  the  age  a*- 
aigned  lo  them  more  probable. 

The  ranges  of  favnoa  In  the  Kamic  horlion  of  the  Upper  Triaa  wer* 
dlflcussed;  it  was  noted  that  while  In  the  AIpH  and  the  Hlmftla;a«  Ibc 
Trachyceriu  Tauna  always  occurs  below  the  Tropltn  tabbuUatnt  fanna,  )n 
California  the  two  fannu  occur  In  the  same  bedM.  We  have,  then.  Id 
California  either  a  aurvlvat  of  the  Trachgcerat  fauna  longer  than  elae- 
where,  or  else  the  'IropiUe  utibbultatun  fauna  nppeared  there  before  it 
reached  other  regions,  where  Upper  Trias  <e  nowhoown.  The  latter  «i- 
planiition  aeema  prf  ferable,  for  the  TropUitia  are  endemic  In  the  Paclflt 
region,  while  the   TrMhyDi-raUi  are  Immigrants  In  It. 

The  flndlog  of  an  upper  Karnlu.  or  more  probably  JuvavIc,  fauna  was 
also  meiitluneil.  In  this  the  Traekycerata  had  all  dleappenred,  liOt  Ute 
Tropittda  still  continued,  although  moilifled. 

Should  the  fauna  turn  out  to  be  really  of  Jiivavic  age,  It  Id  the  yonitgeiit 
Trlasstc  fauna  yet  kuown  in  America,  and  the  only  occurrence  of  thla  yet 
found  outalde  of  the  AlpK. 


Thb  okeat  kallb  of  thk  Mobawk  at  CuHOBJ.  N~.  Y.    By  W.  R.  C- 
PrKCHOK,  Trinity  College,  Hartford,  Conn. 

The  location  of  the  falls  aud  a  brief  description  of  them. 
The  general  laws  which  govern  the  formation  of  water-faLla. 
PeouUarltles  of  the  Cohoes  Falls  when  considered  with  referano*  to 
these  laws ; 

i.    Peculiar  strike  and  dip  of  the  rocks  of  the  vicinity. 

2.  Structure  of  the  banks  of  the  river  at  the  falls. 
Neither  of  these  gives  au  eiplanatioii  of  a  fall  at  thlii  point. 
Review  of  the  conditions  existing  at  Niagara. 
Evidences  of  similar  condlMonK  at  Cohoes. 

Inferences  to  be  drawn : 
1.    That  the  lower  Mohawk  Valley  is  a  young  valley,  and 

3.  That  the  falls  are  formed  hy  the  wearing  back  of  a  preCxiating 
escarpment. 

The  Indications  that  this  is  the  case. 

Questions  which  follow  from  these  conclusiaiiH : 

1.  Was  there  a  valley  of  the  lower  Mohawk  older  than  the  present 

2.  If  so.  whvre  was  this  valley,  and  why  was  the  river  diverted  from 
it? 

Evidences  of  Che  existence  of  this  older  valley. 
Its  location  and  general  description. 
Apparent  reasons  for  the  diversion  of  the  river. 
Some  minor  details.    Need  for  further  Inveatlgatlou. 
[The  paper  was  tllustratcil   by  lantern  slides.    It  will   tMs  printed  In 
n  Journal  of  Science.] 
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■HB  Atlantic  and  Pacific  Ocbajjs.    By 

OvBR  ihe  Ittlimue  of  Teba&oUpec,  In  Mexico,  low  plains  now  oroded 
made  a  shallow  Htralt  of  a  few  miles  in  widCli  connecting  the  basin  of  ttie 
Mexican  Gulf  wltli  Ihe  Paclflc  Ucean.  The  land  Is  now  raised  about  1000 
feet  above  sea  level.  Through  these  straits  there  aretwo  lower  canals  about 
800  feet  above  sea  levd,  only  a  mile  long,  and  quarter  of  a  mile  wide, 
whose  tlooTH  are  covered  with  grnvels  which  are  continuous  with  terraces 
upon  the  Gulf  side.  Thnre  are  varions  terrace  pli^ns  on  both  ^Ides  of  the 
divide,  the  featurtsuf  which  will  be  elaborated  at  some  future  time.  The 
Importance  uf  these  straits  and  canals  Is  many  fold.  'I'hey  are  along  the 
site  of  the  old  drainage  of  the  Mexican  valley.  The  shallow  waters  admit- 
ted surface  mollnsks  and  fish  from  the  Pacific  Ocean  to  the  Gulf  of  Mexico 
but  excluded  the  deep  sea  forms,  which  last  are  entirely  of  Atlantic  char- 
acter (Brown  Goode).  The  canals  formrd  the  last  stages  of  connection 
between  the  two  oceans. 

The  date  of  the  elevation  Iietun^s  to  a  recent  terrace  epoch  at  leaat  later 
IbautbeColnmbla  period.  From  the  physical  standpoint,  it  seems  that  this 
Is  an  important  feature,  for  the  structure  is  Identical  In  character  with  the 
grarel  floors  of  r.olg  south  of  the  Great  I^kes  which  have  been  regarded  as 
evidence  of  glacial  dams.  This  discovery  unexpectedly  supported  ray  po- 
sition taken  many  yesrH  ago.  that  such  gravel  floors  are  not  evidence  ;>er 
.1^  of  glacial  dams. 


RRCKNT  KLKVATION  OF  NKW    ENOLANU.       By  Dr.  J.   W.   Sl-BSCBli. 

Thk  lilgh  terraces  in  the  valleys  of  New  Knglaud  are  not  those  of  rlvera 
but  of  estuaries.  They  are  often  from  AO  to  250  feet  nbove  the  valleys  and 
CAQ  be  followed  at  approximately  the  same  level  for  sometimes  twenty 
miles,  while  the  streams  descend.  Accordingly  the  terraces  consist  of  a 
succession  of  almost  level  steps,  over  the  fronts  of  which  the  sti'eaiiis 
descend  through  raviiipa  or  among  hills  with  steep  slopes.  Such  occur 
along  the  valleys  on  the  north  and  east,  south  and  west  of  the  New  Eng- 
land highlands  from  at  least  an  elevation  of  2700  feet  downward,  and  in 
every  direction  the  terraces  have  the  same  characteristics.  From  these 
fentures,  it  is  ioFerred  that  these  steps  represent  changes  In  the  base 
plane  of  erosion,  or  In  other  words  snccessive  uplifts  in  the  most  recent 
post  glacial  times,  In  nrnount  approximately  equal  to  the  aggregate  heights 
of  the  terraces.  Thus  these  terracts  become  yardsticks  for  tl 
ment  of  recent  uplifts  of  large  areas.  From  correlations  with  t( 
and  beaches  further  west  probably  Dearly  2000  feet  of  this  great  eleration 
has  occurred  since  the  birth  uf  Niagara  Falls.  This  great  elevation  In 
the  center  of  the  mountain  mass  does  not  necessarily  retjulre  that  the 
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coastal  regions  sliould  liKve  buen  raiaetl  u|>  froin  equal  dcptb,  for  ttae 
s  appear  to  be  greater  Id  the  mountalD  regions  than  nearer 


]A1 

Thk  present  paper  supplements  that  presented  by  the  author  la  the 
Proceedings  of  tills  Association  a  year  ago,  which  showed  the  Qnater- 
nary  era  as  divialble  In  the  Lafayette,  Qlaclal,  and  Recent  periods.  The 
Olactat  period  or  Ice  age  ta  here  more  particularl]'  reviewed,  and  la  found 
divialble  In  two  parts  or  epochs,  the  first  or  Qlaclal  epoch  being  marked 
b;  high  elevation  of  the  drift'bearing  areas  and  their  euvelopment  hj 
vast  Ice-sheeta,  and  the  second  or  Cham  plain  epoch  being  distinguished  b]^ 
tlic  subsidence  of  tlicse  areas  and  the  departure  of  the  Ice,  with  abnitdaat 
deposition  of  bnth  glacial  and  modified  drift.  Epeirogeuic  inovemeatSi 
flrsl  of  great  uplift,  and  later  of  depression,  are  thus  regarded  as  llii; 
basis  of  the  two  time  divisions  of  tlic  Tee  age.  Kach  of  these  epociis  is 
further  divided  In  stages,  nmrked  in  the  Ghiclal  epoch  by  fluctuaHons  of 
the  predominant  Ice  accumulation,  and  In  the  Champlaln  epoch  by  succes- 
sively dlmlulshing  limits  of  the  waning  Ice-sbeet. 

Studies  by  many  observers  have  shown  that  both  In  North  Anierid 
and  Europe  the  border  of  the  drift  along  the  greater  part  of  its  extent 
was  laid  down  as  a  gradually  attenuated  sheet;  that  tlie  Ice  retreated  uul 
the  drift  underwent  much  subaBrlat  erosion  and  denudation;  that  re- 
newed accumulation  and  growth  of  the  Ice-sbeets,  but  mostly  without  ex- 
tendlnu  to  their  earlier  limits,  were  followed  by  a  general  depression*! 
these  burdened  lunds,  after  which  the  ice  again  retreated,  apparently  at 
A  much  faster  rate  than  hefure.  with  great  supplies  of  loess  fiom  tbe 
waters  of  its  lueltliig;  tliat  moderate  rc-elevatlon  ensued,  aud  that  during 
the  farther  retreat  of  the  ice-sheets  prominent  moraines  were  amassed  in 
many  irregular  but  roughly  parallel  lielts,  where  the  front  at  sDccesslre 
times  paused  or  re-advanced  under  secular  variations  in  the  prcvallin^y 
tcuipcrate  aiul  even  warm  climate  by  which,  between  the  times  of  for- 
mation of  tlie  moraines,  the  ice  was  rapidly  melted  away. 

Such  likeness  In  the  se<|ueuce  of  glacial  conditions  doubtless  implies 
contemporaneous  stages  in  the  glaclatlon  of  the  two  continents;  and  the 
present  writer  believes  that  it  is  rather  to  be  Interpreted  as  a  series  of 
phases  in  tbe  worit  of  a  single  Ice-sheet  on  each  area  than  ae  records  of 
several  separated  and  Independent  epochs  of  giaciatlon,  difltring  widely 
from  one  another  in  their  methods  of  depositing  drift. 

Under  the  latter  view,  however,  James  Geikle  distinguishes  no  less 
than  eleven  stages  or  epochs,  glacial  and  Interglacial,  which  he  has  rerj 
recently  named  (Journal  of  Geology,  vol.  iii,  pp.  241-269,  April-May. 
1896),  since  the  publication  last  year  of  the  new  edition  of  his  '■  Great 
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Ice  Age,"  Id  tvhlci],  hovrever,  they  were  fall;  described.  These  dlvlstonB 
of  the  Glacial  period  are  as  follows:  1.  Tbe  Scanlan  or  flrst  glacial 
ejKwb;  2.  The  Norfolkian  or  first  Intcrglacial  epoch;  3.  The  Saxon  I  an  or 
second  glacial  epoch :  4.  The  McWetlan  or  second  Interglaclsl  epochj  5, 
The  Polandlan  or  third  plactal  epoch ;  fi.  The  Nendecklan  or  third  inter- 
flaclal  epoch:  7.  The  MecklenbnrftUii  or  fourth  glaclnl  epoch;  8.  Tlie 
Lower  Forestlan  or  fourth  liiterglaclal  epoch;  9.  The  Lower  Turbarlan 
or  afth  glacial  epoch ;  10.  The  Upper  Forentlan  or  fifth  inter);taclat  epoch ; 
and  11.  the  Upper  Turbarlan  or  slitb  glacial  epoch. 

Tbe  earliest  application  of  aiicb  ceographlc  names  to  the  successive 
stages  and  formations  of  the  Ice  age  appears  to  be  that  of  Chamberltii 
in  JiIh  two  chapters  contributed  to  the  new  third  edition  of  Gelkle's  ad- 
mirable work  before  mentioned,  in  which  be  names  tbe  Kansan,  East 
lowao,  and  East  Wisconsin  formations.  For  the  second  and  third  he 
has  since  adopted  the  shorter  names,  lowan  and  Wisconsin,  This  classi- 
fication he  has  more  recently  extended  (JourDsl  of  Geology,  vol.  in,  pp. 
iTO-STT,  April-May,  I89fi),  the  liiterglaciat  stage  nod  deposits  between  the 
Kansan  and  lowan  till  formations  being  named  Aftonlan,  and  the  Toronto 
interglaclal  formation,  previously  named,  being  referred,  with  some 
doubt,  to  aD  interval  between  the  lowan  and  Wisconsin  stages.  Cham- 
berlia  correlates,  with  a  good  degree  of  contidence,  his  Kansftn  Stage  of 
maximam  North  American  glaclatlon  with  the  maximum  Id  Enrope, 
which  is  Gelkle's  Saxoniiin  epoch;  the  Aftoninn  stage  as  Gelkle's  Hel- 
vetian; the  lowan  as  the  Rnropesn  Polundian  ;  and  the  Wisconsin  or 
moraine-formlDg  stage  of  the  United  States  as  the  Mecklenburglan, which 
was  the  stAge  of  the  "  great  Baltic  glacier  "  and  Its  similarly  well  devel- 
oped moraines.  According  to  the  law  of  priority,  the  names  of  the  Kan- 
san, lowan.  and  Wisconsin  formations  and  stages  sboaid  also  be  applied 
to  these  European  divisions  of  the  Glacial  series,  for  the  studies  of  Gelkle 
and  Cbamberlin  show  them  to  be  in  ail  probability  correlailve  and  con- 
temporaneous. 

Differing  mach  from  the  opinions  of  Geikie,  and  less  widely  from  tliose 
of  Cbamberlin,  concerning  the  Importance,  magnitude,  and  duration  of 
the  Interglaclal  stages,  bnt  agreeing  with  Dann,  Hitchcock.  Wright,  Ken- 
dall, Falsan,  Hoist,  Nlkitln.  and  others,  in  regarding  the  Ice  age  as  con- 
timiouH,  with  fluctuations  hut  not  complete  departure  of  the  ice-sheets, 
my  view  of  the  history  of  the  Glacial  period,  comprising  the  Glacial  epoch 
of  Ice  accumulation,  and  the  Cham  plain  epoch  of  Ice  departure,  may  be 
concisely  presented  In  the  following  somewhat  tabular  form.  The  order 
Is  that  of  the  advancing  sequence  In  time,  opposite  to  the  downward 
atratlgraphlc  order  of  the  glacial,  fluvial,  lacustrine,  and  marine  deposits. 

KFOCR8  AKI>  STACKS  OF  THF  ICF.  AOy.. 

I.     The.    Glarial  Epoch. 


1.      TBR  CULMINATION  OF  THF.  L* FAYETTE  BPBIlll)GKNIC  rPl.lFT,  SlfeCtlng 

iioth  North  America  and  Europe,  raised  the  glaciated  areas  to  so  high 
altitndes  that  they  received  snow  throughout  the  year  and  became  deeply 
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lce-«nveloped.  V&lle;s  and  fjords  show  that  this  elevnUon  was  1,000  to 
'  4,000  feet  above  the  preaent  helftbt. 

Radel;  cUpped  Dtooe  Implemeats  and  human  bones  to  tbe  platcon 
gravete  of  Ronthern  England,  00  feet  and  higher  aboTe  tbe  Thunes,  and 
the  similar  traces  of  man  In  high  terraces  of  the  Somme  vallej,  attest  bia 
existence  there  before  the  maximom  stages  of  the  uplift  and  of  the  Ice 
age.  America  appears  oIho  to  hare  been  already  peopled  at  tbe  samt 
early  time. 

The  iiccamulatloD  of  the  Ice-sheets,  due  to  snowfall  upon  their  enthv 
areas,  was  attended  by  fluctuations  of  their  gradnally  extending  bound- 
nrles,  giving  the  Scanlan  and  Norfolkian  stages  In  Europe,  and  an  early 
glacial  recession  and  re-odvance  In  the  region  of  the  Moose  and  Albany 
rivers,  sonthwest  of  Hudson  bay. 

2.  Kansan  staqk.  Parthi^st  extent  of  the  Ice-sheets  In  the  Mlsaonri 
and  Mississippi  river  basins,  and  In  northern  New  Jersey.  The  Saxonlan 
stage  of  mBximnm  glaclatlou  In  Europe. 

Area  of  the  North  American  Ice-sheet,  with  Us  development  on  the 
Arctic  archipelago  about  1,000,000  sijuare  miles ;  of  the  Greenland  ice-sheet, 
then  somewhat  more  extended  than  now,  700.000  square  miles  or  more, 
probably  connected  over  Grlnnell  land  and  Kllesmere  land  with  the  conti- 
nental Ice'Sbeet  [the  area  of  Greenland  Ix  approximately  680,000  square 
miles,  and  of  Its  present  Ice-slieet,  576,000  square  miles] ;  of  the  Enropeon 
Ice-sheet,  with  Its  tracts  now  occupied  by  the  White,  Baltic,  North,  and 
Irish  seas,  abont  2.000,000  square  miles. 

Thickness  of  tlie  Ice  in  nortliern  New  Knglaud  and  in  central  British 
Columbia,  abont  one  mile;  on  the  I^urentlde  highlands,  probably  two 
miles ;  In  Greenland,  as  now,  probably  one  mile  or  more,  with  Its  snrfice 
8,000  to  10,000  feet  above  the  sea;  in  portions  of  Scotland  and  Sweden, 
and  over  the  basin  of  the  Baltic  sea.  a  half  mile  to  one  mlle- 

3.  Hki.vrtian  or  Aptonian  stade.  Recessiim  of  the  Ice-sheet  from 
its  Kansan  boundary  northward  about  500  miles  to  Barnesvtlle,  Mlno.,  la 
the  Red  river  valley,  2.10  miles  or  more  In  Illinois,  according  to  I.ever- 
ett;  but  probably  little  between  the  Sclolo  river.  In  Ohio,  and  the  Atlantic 
coast,  the  maximum  retreat  of  that  portion  being  36  miles  or  more  In  New 
Jersey.  A  coot  tem[ieratf  climate  and  coniferous  forests  np  to  the  re- 
ceding ice  border  In  the  upper  HtssiBSlppI  region.  Much  erosion  of  the 
early  drift. 

Tbe  greater  |iart  of  the  drift  area  in  Knssia  permanently  relinquished 
by  the  much  diminished  ice-sheet,  which  also  retreated  considerably  on 
ail  Its  sides. 

During  this  stage  the  two  continents  probably  retained  mainly  a  large 
part  of  their  pregjaclat  altitude.  The  glacial  recession  may  have  been 
paused  bv  the  astronomic  cycle  which  brought  our  winters  of  the  north- 
ern hemisphere  In  perlhellon'bctween  'ia.OOO  and  16,000  years  ago. 

4.  lowAN  STAOR.  Kenewed  Ice  accumulation,  covering  tbe  AftODlaii 
forest  beds,  and  extending  again  Into  Iowa,  to  ti  distance  of  360  miles  or 
more  from  its  moat  northern  Indentation  by  the  Aftonian  retreat,  and 
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re-advKDclDg  about  ISO  miles  In  lUtools,  while  Its  boundary  eastward 
rrom  Ohio  probably  remained  with  little  change. 

The  Polandlan  stage  of  renewed  growth  of  the  European  Ice-sheet, 
probably  advancing  Its  boundaries  in  some  portions  hundreds  ot  miles 
from  the  Helvetian  retreat. 

//.     The  Vluimplfiin  Spofh. 

5.  CiUHPLAtN  BUBSiDuiCK;  Nkuubckiah  staqk.  Depression  of  the 
ice-bnrdened  areas  mostly  somewlint  below  their  present  hvlgbte,  as 
shown  by  foBsillferous  marine  beds  overlyinu  the  glacial  drift  up  to  300 
feet  above  the  sea  in  Maine,  5«0  teet  at  Montreal,  SOO  to  400  fi-et  from 
Bontb  to  north  In  the  basin  of  Lake  Champlaln,  300  to  600  feet  southwest 
of  Hndaon  and  James  bayti.  and  similar  or  lees  altitudes  on  tlie  coasts  of 
British  Columbia,  the  Britlsb  iRlee.  Oermany,  Scandinavia,  and  Spltzber- 
gen. 

Olaclal  recession  from  the  lowan  boundaries  was  rapid  under  the  teni- 
pemte  (and  in  summers  warm  or  hot]  climate  belonging  to  the  more 
southern  parts  of  the  drift-bearing  areas  when  redaced  from  their  great 
preglaclal  elevation  to  their  (iresent  height  or  lower.  The  finer  portion 
of  the  englaclal  drift,  swept  down  from  the  Ice-fletds  by  the  abundant 
waters  of  their  melting  and  of  rains,  was  spread  on  the  tower  lands  and 
along  valleys  In  front  of  the  depaitlng  Ice  as  the  loe»B  of  the  Hlssonrl, 
the  Mississippi,  and  the  Khtne.  Marine  beds  reaching  to  a  maximum 
height  of  ttbont  STB  feel  «t  Neadcck,  In  western  Prussia,  give  the  name 
of  this  stage. 

6.  WiscoNHiN  STACK.  Moderate  re-elevatlon  of  tlie  land,  In  the  north- 
ern United  States  and  Canada  advancing  as  a  [lennanent  wave  from  south 
to  north  and  northeast;  continued  retreat  of  the  Ice  along  most  of  Us 
extent,  but  its  mailmnm  advance  In  southern  New  England,  with  Ouctua- 
tioDB  and  the  formation  of  prominent  moraines ;  great  glacial  lakes  on 
the  northern  borders  of  the  United  States. 

The  Mecklenbnrglan  stage  In  Europe.  Conspicuous  moraine  accumu- 
lations in  Sweden,  Denmark,  Germany,  and  Finland,  on  the  southern  and 
eastern  margins  of  the  great  Baltic  glacier.  No  extensive  glacial  re- 
odrance  between  the  lowan  and  Wisconsin  stages,  either  in  North  Amer- 
ica or  Europe. 

T.  Warrbn  staob.  Maximum  extent  ot  the  glacial  lake  Warren,  held 
on  Its  northeast  side  by  the  retreating  Ice  border  i  one  expanse  of  water 
as  mapped  by  Spencer,  Lawson,  Taylor,  Gilbert,  and  others,  from  lake 
Superior  over  lakes  Michigan,  Huron,  and  Erie,  to  the  southwestern  part 
of  lake  Ontario ;  Its  latest  southern  beach  traced  east  by  Gilbert  to 
Crittenden,  TS.  Y.,  correlated  by  Leverett  with  the  Lockport  moraine. 

This  and  lat^r  American  stages,  all  of  minor  importance  and  duration 
Id  comparison  with  the  preceding,  cannot  probably  be  shown  to  be  equiv- 
alent witn  Gelkle's  European  divisions  belonging  In  the  same  time. 

8.  TuBONTO  STAOB.  Slight  glacial  oscillations,  with  temperate  climate 
nearly  as  now,  at  Toronto  and  Scart>oro',  Out.,  Indicated  by  Interbedded 
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deposits  of  till  snd  fossUtferons  atratlBed  gravel,  ssnd,  and  clay.  A1- 
tboHKb  the  w&alng  Ice-aheet  still  occupied  &  vast  area  on  the  Dortbeut, 
and  twice  re-advanced,  with  deposition  of  much  till,  during  the  formation 
of  the  Scarboro'  fosslllferoos  drift  series,  the  climate  then,  determined 
by  the  Cbamplaln  low  altitude  oE  ihe  land,  b;  the  proximity  of  the  large 
glacial  lake  Algonqoln,  succeedlnfc  the  larger  lake  Warren,  and  by  Uk 
eastward  and  northeastward  surface  atmospheric  cnrrenta  and  conrses  of 
all  storms,  was  not  less  mild  than  now.  Tlie  trees  whose  wood  is  fonod 
In  the  Interglactal  Toronto  beds  now  have  their  most  noilhern  limits  in 
the  same  region. 

9.  Iroquois  etaok.  Full  expansion  of  the  glacial  take  Irognols  In  ^ 
basin  of  the  present  lake  Ontario  and  northward,  then  outflowing  at 
Rome,  N.  Y.,  to  the  Mohawk  and  Hudson  rivers.  Gradual  re'Clevadmi 
of  the  Tti)me  outlet  from  the  Champlain  subsidence  had  lifted  the  snr- 
face  of  lake  Iroquois  In  Its  western  part  from  near  the  present  lake 
level  at  Toronto  to  a  height  there  of  about  ^00  feet.  Snail;  holding  this 
height  during  many  years,  with  the  formation  of  the  well  developed 
Iroqnois  beach. 

Between  the  timesof  lakes  Warren  and  Iroquois,  tbeglaclallake  Lnndy. 
nsmed  by  .Spencer  froni  the  beach  ridge  of  Lundy's  Lane,  probably  had 
an  outlet  east  to  the  Hudson  by  overflow  across  the  slope  of  the  high- 
lands south  of  the  Mohawk ;  bnt  its  relstionshlp  to  the  glatial  lake  Kew- 
berry,  named  by  Falrchlld  as  outflowing  to  the  Susquehanna  by  the  p*ss 
south  of  Seneca  lake,  needs  to  be  more  deflnltely  ascertained. 

10.  St.  Lawrence  staqk.  The  flnal  stage  In  the  departure  of  the  ice- 
sheet  which  we  are  able  to  determine  from  the  history  of  the  I.AurenUau 
lakes  and  St.  I.awrence  valley  was  when  the  glacial  lake  St.  Lawrence, 
outflowing  through  the  Champlain  basin  to  the  Hudson,  stretched  from  a 
strait  originally  150  feetdeep  over  the  Thousand  Islands,  at  the  month  of 
lake  Untarlo,  amd  from  the  vicinity  of  Pembroke  on  the  Ottawa  river, 
easterly  to  Quebec  or  beyond.  As  soon  as  the  Ice  barrier  wsa  melted 
through,  the  sea  entered  these  depressed  St.  I^Awrence,  Champlain  and 
Ottawa  valleys;  and  subsequent  epelrogenic  (i|illfttng  has  raised  them  to 
their  present  slight  altitude  above  the  sea  level. 

Iiater  sta;>eg  of  the  glacial  recession  are  doubtless  recognizable  by 
moraines  and  other  evidences,  ihe  North  American  Ice-sheet  hecomlngat 
last,  as  it  proliahly  also  had  been  In  Its  bi'Slniilngs,  divided  Into  three 
parts,  one  upon  Lalirador,  another  northwest  or  Hudson  bay,  as  shown 
by  Tyrrell's  observations,  and  a  third  upon  the  northern  part  of  British 
Columbia,  Prom  my  studies  of  the  glacial  lake  Agasslz,  whose  duration 
was  probably  only  about  1,000  years,  the  whole  Champlain  epoch  of  land 
depression,  the  departure  of  the  Ice-sheet  because  of  the  warm  climate  eo 
restored,  and  most  of  the  re-elevatlon  of  the  unburdened  lands,  appear 
to  have  required  only  a  few  (perhaps  four  or  Ave)  thousand  years,  end- 
ing about  Ave  thousand  years  ago.  These  late  divisions  of  the  Glacial 
period  were  fur  shorter  than  its  Kansan.  Aftonlan  and  lowan  stages;  and 
the  ratio  of  the  Glacial  and  Champlain  epochs  may  liave  been  approxl- 
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mUelf  as  tea  to  one.  The  term  Champlkla  cunvenlentlj  deslgnBt^s  the 
Mhort  flnal  part  of  the  Ice  age,  when  the  land  depression  canaed  rapid 
though  wavering  retreat  or  the  ice  border,  with  more  vlporoas  f^lacl&l 
cnrrents  oii  account  of  Ihe  marKlnftl  melting  and  Incresaed  steepness  of 
the  ice-front,  favoring  the  accumulation  of  many  retreatal  moratnee  of 
very  knoHy  and  bouidery  drift. 

Only  with  a  rate  of  ablation  much  faster  and  with  glacial  currents 
much  stronger  than  those  of  the  Arctic  regions  or  of  the  continental  Ice- 
sheets  during  their  time  of  accumulation  under  the  severe  climate  of 
tbeir  higb  pUteau  elevation,  In  short,  only  during  the  Champlaiu  epoch, 
when  the  land  had  sunk  from  Its  pregtacial  and  glacial  altitude  both  In 
America  and  Europe,  could  noteworthy  peripheral  moraines  be  amassed. 
They  record  on  eacli  continent  the  deflntte  cloatng  epoch  of  the  Glacial 

[This  paper  U  more  ful^y  published  in  the  .American  Geologist,  Vol. 
XVI,  pp.  100-113,  August,  189S,  with  two  maps  showing  the  Kansan, 
lowan,  and  Wisconsin  lioundaries  of  the  North  American  and  European 
ice-sheets.} 


TKRUIMOLOGT  PHOPtlSBD  FOB   DKSCtllPTlON  OK  TBB  SHKt.I.  IN    PKLFCTPOIIA. 

By  Prof.  Ai.PHRiTK  HvATT,  Cambridge,  Mass. 

Tm  t«rm  hingr  liar  nf  Hit  nkell  in  Pclecypoda  Ik  usually  applleil  to  the 
joint  between  the  valves  of  the  shell  and  includes,  as  a  rule,  the  entire 
articulation,  which  Is  directly  used  to  hold  the 'valves  In  place  when  tbey 
are  being  opened  or  closed.  This  is  thi^  mont  Important  part  nsually  con- 
sidered in  the  descriptions  of  biviilve  shells  and  perhaps  the  most  con- 
stant in  its  fundamental  characters. 

The  paper  suggests  that  this  area  be  termed  the  articuliis  or  hinge  in 
allDslon  to  its  functional  character. 

The  shell  consists  of  the  inner  nacreous  calcareous  layer,  the  middle  or 
shell  layer  proper  of  cnlcareons  matter  and  the  perlostrncnm  (so  called 
epidermis)  which  Is  horny  and  is  nii  external  layer. 

The  binge  of  the  yonngest  stage  of  the  shell  is  straight  and  the  connec- 
tion between  the  valves  is  made  by  the  ligament  or  continuous  unbroken 
layer  of  peHostracuni  of  wlilcb  the  ligament  is  a  tlilclcened  dilTerentlatlou. 

The  middle  layer  and  the  nacreoiin  layer  are  discontinuous  along  this 
primitive  hinge  line  but  the  periostractini  Ik  unbroken  from  the  flrst 
embryonic  stage  of  the  shell. 

This  primitive  hinge,  which  Is  usually  culled  the  cardinal  line,  can  be 
properly  termed  the  i-nrthi  and  is  persistent  In  a  number  of  shells  even  In 
sdults,  for  example,  in  Arcida:. 

In  the  majority  of  existing  bivalves,  however,  this  cardinal  line  and 
area  becomes,  dnrlng  the  growth  of  the  individual,  conflned  to  a  certain 
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part  of  the  Hrticutiis;  uitlier  to  tt  limited  ceutra!  part,  ftrnphldetic  type  of 
Neumarr,  or  poHterlor  to  the  iMakH,  oplathodetlc  type  of  the  sante  author. 
Ill  all  of  thesK  mtxllllcatloiis  It  maintains  the  same  characters.  The  out- 
cropping edges  of  the  bandi  of  growth  ot  the  middle  layer  or  true  nstra- 
cnin  In  pastilng  around  the  shell  cease  abruptly  at  the  edges  of  this  arei, 
however  limited  It  may  be.  In  the  extreme  old  age  of  the  shell  or  In  phy- 
logcrontlc  typea,  /  c,  tliose  In  which  entire  Rrowili  Is  similar  or  parallel 
with  thatof  thlantageln  the  development  of  the  normal  Individual,  this  Ik 
not  the  case,  and  In  thewe  (Ostreldte,  Hlppnrltidn.ptc.)  the  shell  la  largely 
hullt  up  by  layers  plastered  upon  the  Inner  snrfhce  which  do  not  thin  out 
and  the  external  Iwiids  of  growth  cannot  be  said  to  lie  dlsconUnuoos  «i 
the  cardo. 

In  many  shells  (Arddie)  this  same  mode  of  growth  Is  seen  and  the  ex- 
ternal hands  of  growth  are  contluiioii''  ncroBs  and  parallel  with  the  cardi- 
nal line.  This  mode  Is  the  same  but  It  U  perfectly  regular  and  there  \t » 
sharp  line  or  augic  between  the  external  bandx  of  growth  andthoseonthe 
hluge.  The  uardinal  area  Sf  parating  the  bcahs  of  many  shells  Is  built  in 
this  way.     This  Is  therefore  a  pliylogerontic  characteristic. 

The  cardo  iKCoextensU-e  with  the  ligament  and  coutlnnons  periostrariitn 
and  Is  also  colncldeut  with  tlie  Internal  closed  parts  of  the  mantle. 

The  cardo  varies  from  the  external  diamond  shape  it  has  in  Arcldc  toi 
crescentie  form  In  th<'  Mactridre.  This  last  shape  Is  due  to  the  excessln 
growth  of  the  anterior  shell  aud  posterior  shell  layei'si  dorsally.  These 
encroach  upon  the  cardinal  area,  narrowing  Its  longitudinal  diameter  uirt 
cnnrerting  the  ilmphldi-tic  area  from  a  diamond  Into  irimcatcd  shipe. 
Mgir  'iiviiariii.  or  a  cresceiitic  outline,  Mnrirn  »nIMiiaiima. 

A  further  modification  of  this  same  mode  of  growth  nsuaUy  (not  invi- 
rlahly')  combined  with  spiral  valves  and  occurring  at  an  early  stage  Mp- 
araU^K  the  cresccntlc  area  into  two  branches  or  forks  which  pass  from  Ibf 
end  of  the  llne;ir  ligament  of  the  cardinal  area  anteriorly  and  outwardly 
under  the  beaks,  at  In  Isocar<lidw,  The  whole  conrse  of  the  torts  or 
branches  Is  the  true  cardo  and  is  marked  by  the  remnlns  of  the  llgamcnl, 
using  that  term  as  Dall  usci  It  for  the  external  parts  only,  the  reslllnm  be- 
ing the  internal  cnsliions  developed  In  Mactridte  and  many  other  shell*  «* 
defined  liy  tliat  eminent  malacologlst. 

The  artlciiluH  or  hhige  includes  not  oidy  the  cardo  but  also  a  greater  "T 
li'ss  proportion  of  thu  dorsal  parUtof  normal  shells.  It  naturally  Includes 
the  Intcrnol  liliige  plate  In  the  ci  iiter  and  posteriorly  and  anteriorly  to  llw 
heaki  aud  the  corresponding  external  line,  alt  of  which  aru  f  anctlouat  i" 
i-fTeeting  the  perfect  closure  iij-  si-cnring  exact  apposition  In  the  valves. 

The  cardo  Is  corxteuslvc  with  the  articulus  not  only  In  the  Arcldn?  but 
also  In  a  rerv  large  proportion  of  Iht-  Avlculldn  and  PectenldEC.  The  reii- 
Mum  and  the  ligament  in  these  shells  are  continuous  and  supplement  eich 
other  In  securing  the  apposition  of  the  valves. 

The  cardo  and  the  articiihiB  neceasnrlly  have,  as  shown  by  Jackson,  tlw 
same  general  relations  to  the  direction  of  llie  organlcor  masal  axis  of  Um 
body  as  determined  by  situation  of  the  oral  iind  anal  apertures  and  the  re- 
lations of  otherparts  notablythe  kIIIb.     Both  of  these  are  dorsal  as  pointed 
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out  bj  that  author  tn  nil  of  the  cloiigHt^^  iiurmftl  I'elecypoila  anil  thej 
are  anterior  or  at  right  aDgles  to  this  In  tlii;  wtnped  forms  or  Ostreldie, 
Avlciitidie,  Pectenldffi  and  their  allied. 

In  coiuparlD^  two  sUdls  of  these  miirphic  extremes  we  luiint  therefore 
hold  them  so  that  tlie  months  are  in  the  same  position  and  the  articiili  at 
ri^ht  anKles  to  each  other. 

The  tcrmlnologj  liere  »iifri!ested  Tor  the  other  parts  divides  the  exterior 
of  the  nhell  accordinK  to  its  iiitermil  strnctiire.  The  ant«rior  and  poste- 
rior r«KloiiH  are  In  most  nhcUH  divided  b;  a  central  rei^ioii  which  is  In- 
tcrnallj  occupied  b.v  the  branchlie,  [n<irr  than  by  any  other  part,  aiid  this  in 
alflo  nsually  distliignishahle  ext^-rnally  by  the  faettliat  the  external  bands 
of  growth  lire  broader  and  the  spiral  axis  of  greatett  growth  of  the  valve 
Ik  therefore  in  thlsrej^on.  1  NiigKCHt  for  this  ihe  terms  nrnbonal  or  bran- 
chial regioi).     The  areas  are  ns  ToIIowh  : 

The  oral  area  reaches  In  normal  shells,  Unloiilila;.  Mya,  I'hohis,  etc,, 
from  the  anterior  extremity  of  the  cardinal  line  to  the  anterior  side  of  the 
pedal  area. 

This  la^t  or  pedal  area  often  litis  a  well-marked  swelling  or  elevation  and 
Hometline?  a  dlatlnct  slnns  on  tlie  margin,  FholadldK.  The  pedal  area  Is 
freqnentlf  Nucceedadas  one  paxses  towards  the  posterior  pole  liy  a  depres- 
sion marked  hy  a  xinns  on  the  innrxins  of  the  valves.  This  commonly  cor- 
responds to  the  posterior  termination  of  the  body  and  the  betclnnhifc  of  the 
center  of  the  liranchiid  chamber  and  can  be  called  the  branchial  sinus. 
This  Is  often  snccMiledby  a  swelling;  or  elevation  bnt  sometimes  contlnaes 
as  a  depression  ti>  the  lM-iClnnlnj[  of  the  next  area,  bnt  In  either  casein  a  gen- 
eral way  It  corresponds  with  the  iniibonal  axes  «f  the  bands  of  growth 
and  may  be  properly  termed  the  branchial  area. 

The  next  area  U  the  slphonal  area  dlstlnKiilsliabte  extcriiHlly  In  all  nor- 
mal clongnled  shells  In  the  posterior  region  by  the  presence  of  oiieand  often 
two  ohtnse  anfcleH  in  the  lines  of  jfrowth.  the  ventral  and  dorsal  anxlesof 
this  area.  The  ventral  angle  is  often  more  prominent  than  the  iimbonal 
elevation  (Mactridn)  and  may  be  called  the  siphonal  crest.' 

The  dorsal  sljihonal  angle  Is  rarely  prominent  and  often  hidistinguish- 
able.  althougli  as  a  rnli-  the  hands  of  growth  here  change  direction  for  a 
second  time  in  passing  on  to  the  next  or  Intestinal  area. 

The  Intestinal  area  Is  inoUided  lictwcen  this  angle  and  the  posterior  end 
and  side  (if  the  cardinal  or  li::amental  srea  when  the  former  Is  entirely 
c'lvered  In  by  the  latter,  as  It  often  Is  In  oplsthodetlc  types. 

The  application  of  this  nomenclature  can  be  best  seen  hi  such  highly 
specialized  types  as  Fholadlda*.  In  which,  in  const-iiuence  of  the  different 
uses  ot  the  ends  of  the  body,  the  areas  are  not  only  defined  In  the  ont- 
Ifncs  of  the  margins  bnt  In  some  ;;enera  dlstlngulslied  by  dilTerent  styles 
of  ornamentation.  In  other  shellH,  especially  orhlcnlar  forms,  it  will  he 
fonnd  nsefnl,  If  considered  as  artlllcial  and  nsed  In  a  nio(litli.-d  sense.  That 
is  to  say.  in  such  shells  the  attempt  at  a  systematic  description  lie0uning 
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with  the  nrticiiliis  and  cardo  nud  TollowlDg  the aretw  around  fTom  theoTkl 
lo  the  anal  pole  aiitero-poBterloriy  wlU  hrlng  out  the  fact  that  in  snch  or 
such  species  In  vrblch  the  oral  area  and  pedal  areas  ure  not  dlstin^lsbable 
there  Is  u  branchial  sinus;  or,  on  the  other  hand  that,  as  often  happens, 
these  aieaa  all  run  together  and  the  siphoual  area  in  enormouah'  devel- 
oped or  disproportionately  truncated,  as  la  Doaax. 

Id  applying  the  terminology  to  the  Avicntldn  there  la  uo  Kreat«r  dlffl' 
colt;  to  overcome  than  tliat  which  has  }ii8t  been  stated  except  nith  regard 
ti>  the  TTlnj{a. 

The  natural  description  of  tliecardo  lean  anterior  artlculUH,^hlch  Is,  as 
a  rule,  a  tnie,  iisuiilly  aniphldetic,  cardo  with  a  cardinal  area.  The  shelly 
extensions  of  the  cardinal  tiue  on  either  plde  of  the  bealm  are  In  these 
shells,  especially  HecteiildK.  tnily  ventral  and  truly  dorsal,  if  the  shells  be 
held  In  the  proper  positions  as  described  above.  They  cannot  be  called 
anterior  and  poHterlor  as  Is  common  with  couch ologl eta  without  violation 
to  the  relations  of  the  internal  partis.  This  will  be  uiore  cleiirly  seeu  In 
the  application  of  this  terminology. 

Starting  from  the  cardinal  area  anterior  to  the  l>«a)!s,  there  Is  Hnt  the 
oral  area,  but  this  is  the  ventral  wing  and  in  these  forms  shonld  be 
thus  designated.  The  pedal  area  is  commonly  a  deep  sinus  or  notch  and 
has  a  good  name  already,  tliebyKsal  sinus  or  notcli.  Then  the  study  of  the 
next  area,  or  branchial  area,  brings  out  clearly  that  this  area  Is  not  dlsUn- 
gnlshable  from  the  inhalent  part  of  the  alphonal  area,  and  also  that  this 
area  Inclndes  all  the  central  and  poNt«rior  parts  of  the  shell  following  in 
Ita  growth,  the  gills,  whlcli  last  pasH  entirely  around  the  great  muscle  or 
posterior  muscle  mure  or  less  iti  a  crescent  and  terminate  on  the  dorsnm. 
This  termination  Is  more  or  less  marked,  often  In  Avlculidse,  by  a  promi- 
nent crest,  like  the  slphonai  crest  of  many  normal  Kelecypoda.  But  this 
Is  dltTerently  situated  being  in  conseiinence  of  the  dorsal  position  of  the 
ends  of  the  gills  brought  around  to  the  dorsal  side  of  the  animal,  and  In 
many  cases  througli  part  of  Its  conrse  becoming  part  of  tlie  concave  edjtc 
of  the  dorsum  and  Intestinal  area.  In  other  words,  it  often  Is  a  single 
angle  In  the  bauds  of  growth  and  Is  curved  concavely  Instead  of  conreil.v 
as  In  normal  Pelecyjioda  and  approximate  more  or  less  In  many  fonn^  tn 
the  margin  of  the  Intestinal  area. 

The  application  of  this  or  any  nomenclature  of  the  parts  meets  with  ob- 
stacles of  course  In  some  forms  and  the.se  show  also  its  utility.  Thus  in 
Malleus  the  phyloj,'ercint1c  growth  of  the  shell  carries  oat  the  articnlus  in 
an  entirely  distinct  way  from  that  of  any  other  Pelecypod.  The  young 
of  tills  shell,  as  pointed  out  by  Jackson,  Is  a  form  with  a  hinge  and  the 
wings  and  outline  like  Perna, 

At  the  termination  of  the  earlier  stages  of  growth,  after  the  shell  U 
about  half  an  inch  in  Its  a ntero- posterior  diameter  the  ventral  wlngsceiK 
growing.  No  additions  are  made  to  them  and  they  are  not  directly  con- 
tinuous as  commonly  supposed  with  the  so-cnlted  anterior  wings  of  this 
shell.  On  the  contraiy  the  bands  of  growth  forming  these  extensions  ara 
situated  on  the  opposit*  sldf  of  the  pedal  area  or  byssal  notch  and  mor- 
phlcally  belong  to  the  same  area. 
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A  RSaUnTBT    or   THE   WHIttLFOOL   \SD   VICIKITY  OF   THE    NIAQABA    RIVCK, 
WITH    A     DKMONSTHATION    OF   THB  TKUB    OBULOOT    OF    THE  IXWaUTY. 

By  Gm>.  W.  Hollbv,  Ithaca,  N.  Y. 

The  paper  gives  an  acconot  of  a  new  surve;  of  the  whirlpool  and  ItB 
vicinity,  with  description  of  liome  preglaclal  ere vas sea  and  otber  points 
coDcemtng  the  origin  of  the  Niagara  gorge,  Illustrated  by  a  large  map 
giving  some  entirely  new  and  original  featuree  of  the  geology  of  the 
vicinity. 


Glacial  phenomena  bktwkkn  lake  Cbahplain  am>  lake  Georok  and 
THE  Hudson.     By  Prof.  G.  Frbdbrick  Wrioht,  Oberlln,  0. 

Tirs  paper  gave  the  rosaltH  of  r 


The  Abchkam  abu  Cambbian  rocks  nv  the  Grkkn  Mountain  ranor  in 
900THBBN  Massachcsicttb.    By  Prof.  B.  K.  Embrbos,  Amherst,  Mass, 

Dkscription  of  a  series  of  Archean  nnticlineit  pnrtly  overturned  and 
overthrnst  westward,  and  of  the  nnconformliy  of  the  Cambrian  conglom- 
erate itneUs  upon  the  oldei-  rocks 


Mass.     By   Prof.    B.   K.   Ehkr. 


RBOior.    Nkw  York-      By   Prof.    H.    L.    Faibohild,   University   of 
Rochester. 

TbI8  paper  Is  Intended  only  as  an  Informal  exhibition  of  lantern  views, 
with  ranning  description,  of  some  phenomena  In  the  glacial  and  lacustrine 
deposits  of  western  New  Yorh. 


Distribution  ok  sharks  in  thr  Crrtaceoub.    By  Dr.  C.  II.  Rastman, 
Cambridge,  Mass. 

CuMFARisoN  of  geographical  distribution  of  certain  of  the  more  im- 
poriant  genera  of  ElasmobrancbB  In  the  Cretaceona  of  Bnrope,  Asia,  and 
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North  America:  with  Inferences  ax  to  tiieir  rclatlonshlpB.  and,  where  tbe 
geoent  are  repre»eiite<l  by  recent  forms,  InferenccB  as  to  climatic  condi- 
tions; dlSTereuces  In  KCOKrttpblcal  dlBtrllintloaof  foM)il  ai)d  recent  stiarkii. 
and  a  discu»ialon  of  tlie  vnlue  c,[  evidence  alTorded  \>i  free-swtmmiDg 
forms  In  genernl.  Also  a  notice  of  tiie  (icciirreucu  of  genera  huunn  in  the 
European  Cretaceou:*,  bnt  hitherto  nnknown  In  the  American,  recentlT 
dlscovei'e<l  in  the  Nlobrnm  (tronp  of  western  Kansas, 


Japan,     By  Oakdinkk  (i,   Hubbakd,    LL.U.,  President   of  the  Nittionsi 

Gcograplilc  Society,  Washington,  D.  C. 

Thk  paper  begins  with  the  physical  description  of  the  Dumerous  Islaods 
forming  the  Empire  of  Jnpan — its  numerous  Inland  waters,  bays,  gulfs, 
and  harbor.s.  affording  nnusual  fvcllitleB  for  commerce  —  Its  mountain 
ranges,  studded  with  volcanoes,  ruoulng  through  the  islands. 

The  tnlinence  of  carthqnakca  on  l!ie  architecture  and  habitations  of  the 

The  former  and  present  races  of  Japan,  with  a  concise  account  of  the 
}(overument  of  Japan  prior  to  isao. 

Of  the  opening  of  Japan  to  the  world  b;  Commodore  Perry  of  the 
United  States  Navy,— followed  liy  the  downfall  of  the  government  of  the 
Hhogun  and  the  rt-Pstahlishment  of  the  rule  oC  the  Mikado. 

The  developnient  of  the  government  since  JB60,  down  to  tlie  establlih' 
inent  of  the  present  constitutional  form  of  government. 

The  surrender  of  the  lauds  by  the  Damaios  to  the  Mikado  and  the 
creation,  of  a~_debt  cauaeil  by  snch  settlement,  with  sonic  account  of  the 
llnances  of  the  government. 

The  character  of  the  Japanese  mind,  little  understood  l>y  us,  and  lti» 
elliect  upon  their  habits  of  thought  and  IIvoh. 

Etf&it  of  this  developnient  on  the  character  of  the  inhabitants  of  the 
citi<<s  and  the  peasantry,  (ireat  difference  between  Eastern  and  Asiatic 
civilixatlon,  nud  inquiry  b«  to  how  far  our  civilisation  should  be  adopted  by 
the  Japanese :  or  whether  it  is  wise  for  them  to  modify  their  own  by  ours. 

The  rapid  growth  of  the  mining  and  manufacturing  interests  of  Japan 
and  its  probable'.eiTect  upon  the  manufactures  of  England  and  their  trade 
with  China,  India,  and  Asia  generally. 

Japan  can  easily  supply  the  I'aciflc  Const  with  manufactures,  while  the 
Faclllc  Coast  and  the  Cinlf  States,  through  the  NlcaraguaCanaican  supply 
fruits,  provisions,  grain  and  cotton  to  Japan,  thus  supplying  a  large  out- 
ward and  liomeward  commerce  for  our  vckscIs  plying  the  Pacific  ocean. 


By  I'rof.  W,  M.  Davis,  Cambridge, 
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Thk  AWFumiEB  OF  THE  PTTHONOMOHPB  IWPTII.B8,    By  Prof,  E.  Ti.  Corm, 
2103  Pine  St.,  Philadelphia.  Pa. 


TiiK  differences  in  cranial  ntructuie  which  obtain  betneeo  the  Ophldia 
and  Lacertilla  were  given.  The  homologies  ot  the  elements  which  support 
the  quadrate  bone  were  dlacuaiied.  A  comparison  between  these  parts  in 
the  Pythonomorpha  and  other  Squainata  was  maile,  and  the  oplildiaa  char- 
acterletlcN  of  the  former  pointed  out,  Id  opposition  to  the  views  of  rarl- 
oas  zoologists  who  have  written  on  the  subject  since  1871. 

[This  paper  will  be  printed  in  the  American  Naturalist.] 


P  THK  LAfiKRTII.IA.      H,v   Prof.   K.   D,  Coi-K, 

Tmt  relative  positions  of  the  head  and  lungs  and  other  viscera,  espe- 
cially those  of  the  Amphlsbienla  and  Thecaglossa  were  mentioned. 

The  ctiaracters  of  the  urino-genital  system  i>f  the  Teldfe  were  described. 
The  hepatic  and  gastric  mesenteries  were  described,  and  new  characters  of 
several  groups  were  pointed  ont. 

[This  paper  will  be  printed  In  Proc.  Amer.  Phllosoph.  Society.] 


Thb  aothor  traces  the  Ilm  Its  of  division  between  the  portions  of  the 
olfactory  lohes  srlsiiig  from  the  ganglia  and  from  the  cerebrum.  De- 
scribes the  Isyurs  of  the  lobe  and  embryonic  condition  of  the  cerebral 
layers  in  the  adult.    This  paper  was  Illustrated  by  blackboard  sketches. 


RKJUvBHaTtOM  AND  HRRBDiTV.     By  Dr.  Chaklk-s  Srdowick  Minoi',  Har- 
vard Medical  School,  Boston.  Mass. 

(158) 
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J.  H.  PiM  SHUBr,  StoDehsm,  Mms. 

Thb  apparatus  described  Ik  »  irheel  »o  constructed  that  a  graduftUj 
lucreaslDK  amonnt  of  ccilor  ma;  be  lotroduced  wltll<'  the  disks  are  to 
rotaUon.    The  spparntiis  was  cxhtblted  aad  explained. 


Thb   EupiaUKiDJi:.     By  Charlrs  W.  Haroitt,  Ph.D..  Syracuse.  S.  Y. 

UDaTBll,T.| 

A  review  of  the  morphological  characteristics  of  the  family.  Uh  lublta. 
dl!<trlbDtloii,  and  significance  of  the  facts  In  relation  to  the  Inheritance 

of  ac(|ulreil  characters. 


Sc.D,,  New  Bnmswlcli.  N.  J. 

[*BeTR*(T.| 

In  thlH  paper  the  ordinary  mandlbulate  inouih  ia  taken  as  the  starting 
point  and  the  roodtncatlonij  of  all  the  sclerltea  are  separately  traced  nntll 
the  moBt  higbl;  specialized  snctorlal  mouth  is  fully  homolaglzed  with  the 
normal  mandlbulate  type. 

The  Illustrations  are  all  mlcruphotograplis  from  actual  specltnena  show- 
ing all  the  steps  In  the  development.  Tills  paper  was  illiutrated  t^  a 
series  of  lantern  views. 


TBK    MOUTH-PAHTB    of    IN8KCT8 
DiPTERA  «HD   HBHtPTKX*. 

Washington,  1>.  C- 

AH  explanation  of  the  general  type  of  ln!>ect  mouth  Is  given  and  the  In- 
correctness of  the  coiQinoii  terms,  mandlbulate  and  hanstellate,  Dsed  to 
separate  insect"  into  two  groups,  pointed  out.  It  being  shown  that  Insects 
of  all  orders  are,  strictly  spi^aklng,  mandlbulate.    The  correctnesi  of  the 
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class)  flc&tl  on  of  liiHecte  in  two  main  groups  base<1  on  mode  of  nonrish- 
inent,  vli..  a  ft'oup  ofbltlDK  insects  and  a  Rroap  of  snckln|:  insects,  is 
shown,  anil  tlie  leglllmacy  of  ttie  terms  suggested  by  Weitwood  for  these 
two  groups— dacn OB toniata  (bitlnj:  moiitli)  and  antliostoniala  (sacking 
month)— Is  illuslrBteri.  The  charscterl sties  of  the  socking  moiithparts  of 
inscctH  lire  described,  with  particular  refereno'  to  tiiP  orders  Diptera  and 
Hemlptera.  Tie  prnttioal  acciiriicj  Ik  shown  of  the  view  generally  held 
that  the  principal  mouth  organs — uisodlbles,  insxlilte,  lahnim,  labium, 
etc. — are  well  developed  In  these  two  orders;  and  the  total  lack  of  basis 
for  the  recent  effort  to  show  that  the  montbpartu  of  these  orders  are 
wholly  maxillary,  the  other  moulb  organs  being  either  rudimentary  or 
absent,  is  pointed  ont  and  illustrated  by  reference  to  typical  apecles.  The 
paper  is  illustrated  by  several  charts  ^howInK  month  organs  of  typical 
iii^ectN  of  dllTerent  orders. 


N.  Y. 


L  TTPK.     By  Prof.  O.  K.  Cook,  Hunttniftan, 


Thk  genus  Sinami'iltiii  was  described  by  Gervals  In  1844,  but  has  never 
been  HUbjected  to  careful  dissection.  From  abundant  itiaterial  collected 
In  Liberia  the  author  has  made  n  more  extended  examination  and  an- 
iiuuiices  the  following  unique  characterH  -.— 

1,  Ocelli  one  or  two.  very  large.  2,  Lingual  lamlnai  equal  In  size  witli 
the  stipes  of  the  gnathochilarlum.  3,  l^egs  elghi-jolnted.  4,  Second  legs 
of  male  iiiodlHed  for  copulatory  purposes.  5,  Behind  the  second  pair  uf 
legit  Is  inserted  a  long,  two-Jointed  Heulnal  duct.  6,  Fleura>  distinct.  7, 
Segments  with  dorsal  setit,  aftir  the  manner  of  Chordenmlde.  and  with 
repuguatorial  pores  as  in  lulidte.  S.  Tores  subdorsal.  9,  Segments  divided 
by  line  loti(tltuillnal  lines  Into  narrow  art-as.  10,  Segments  not  constricted 
In  the  middle  int<i  subseemcnts.  11,  Last  segment  with  six  conic  setife- 
rous  processes. 

These  characters  justify  tlie  recoijniliou  of  Steminiulus  as  an  ordinal 
type. 

[This  paper  will  appear  In  the  Anterlcan  Ntiturallst.] 


In  collaboration  with  Mr.  G.  N.  CoHliis,  n  revision  of  the  N.  A.  Crss- 
pedoeomatldff  has  been  completed  in  which  ten  genera  are  recognized,  of 
which  four  ate  new.  The  genera  Trlchopetalnm,  Cryptotrlchus.  Zygono- 
pus  and  Scoterpes  are  maintained  as  distinct  from  each  other  and  from 
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the  Gnropean  genua  Craspedosonu  to  which  European  autiiora  h&re  re- 
daced  them.  The  genus  Campodea  Koch  (IBiT)  applied  b;  BoUman  to 
Crn>tatrlcbDB  ia  found  to  have  been  baaed  on  a  spectex  ot  lulua,  /.  ^n- 
eornie  C.  L.  Koch. 

[This  paper  was  Illustrated  by  platea.     It  will  be  printed  in  Annala  of 
the  N.  y.  Academy  of  Sciences.] 


A   «KV   CHAKACTBK   IK   OOLOBOQMATHA,    WITH    VRAWINQS  Or   SiPBONOTUS. 

By  Prof.  0.  F.  Cook,  Huntington,  N.  Y. 


Until  Ihe  present  year  the  genus  KiphonaCus  of  Brandt  has  not  been  re- 
discovered, the  only  specimen  extant  being  the  type  in  the  Berlin  Hnseum. 
Abundant  material  ooUecCiK)  nC  Sierra  Leone  enables  a  deraoostratloD  of 
tbe  fact  Ihat  In  this  order  there  are  eight  pregenltal  leg^s,  of  which  tbe 
ilrsi  Ave  segtneiits  1>ear  oue  each,  the  sixth  twi,  the  seventh  one. 

[This  paper  wlU  be  printed  tn  the  Araerlcau  Naturallat.] 


OK  Sphinoida.     ity  Okobok 

|»B8TB*1T.] 

Tan  author  reviews  certain  characters  especially  UHeful  in  recognition 
of  the  various  larval  stages  of  Sphlngidfe,  considering  those  which  hare 
been  moat  neglected  by  descrihers.  Care  in  measuring  and  describing  the 
head  Is  emphasized :  since,  from  Its  ctian^es  at  each  succeaslve  moult,  most 
species  of  lepldopterouH  larva;  can  be  recognized.  The  importance  of 
better  descrlptlonn  of  the  granulattona  itnd  rugosities  iif  larvte  whs  shown, 
and  the  siguiflcance  of  the  structure  and  coloration  of  the  atlgmata,  as 
well  as  the  differences  of  the  prothoracic  stigmata  from  the  succeeding 
pairs  pointed  out.  Mention  was  alao  made  of  the  clrcDmstance  that  the 
Brst  larval  stage  of  some  Hpecles  of  Hemarls  have  dichotomously  forked 
hairs,  a  tact  of  considerable  value  in  estahlishlng  the  relatlonahlp  tve- 
tween  Splilngldfc  and  other  heterocerons  lepidoptera,  and  one  not  hitherto 
published.      The  paper  was  illustrated  by  colored  blacklward  sketches. 


Ok  tub  aiituuKG  of  klm  twigs  by  the  i.akv^  or  Obovia  ijcuco- 
STIOUA,  aKI>  its  RK3I7I.TS.  By  Prof.  J.  A.  Lintnrh,  New  York  State 
Rntomologtst,  Albany.  N.  Y. 

Thk  author  lias  noted  tliat  tbe  twigs  of  elms  in  Albany  are  annually 
girdled  to  a  greater  or  less  extent  by  these  iarv«  which  eat  away  the 
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bark  In  &  narrow  ring  a  fen  inches  beltiw  tbe  extreme  tip.  This  decortt- 
cstloti  renders  tbe  twigs  v^ry  brittle,  and  thej  fall  off,  as  broken'at 
tbese  pointH  by  the  wind  The  girdling  appears  to  be  HOlelj  for  the  par- 
pose  of  feeding  un  the  tender  b&rk.  Arreut  of  the  sap  at  the  girdled  points 
reaalts  In  a  bolhoDS-like  enUi^meut  of  tbe  twigx.  Eiamples  of  the  i(Lrdled 
twtgs  w«re  exhibited. 


dBittacub.     By  K.  PortfkFki.t,  D.Sc,  North- 

Panokpa  and  Blttacus  «rc  our  common  represeiitatlveB  of  the  small 
order  Mecoptera.  Thef  are  popniarl;  known  as  Scorpion -flies.  The  adult 
Paiiorpa  Is  a  carrion  Insect,  feeding  upon  the  body-fluids  of  their  prey. 
They  aiao  feed  greedily  opon  raw  meat.  The  closely  allied  genne.  Bltta- 
cOH,  will  feed  only  upon  living  prey.  Like  l^norpa.  they  do  not  devonr, 
bnt  suck  the  body-fluids.     The  adults  of  both  genera  are  common  In  moist 

FanoTpa  lays  her  eggn  In  iiia.sses  or  about  twenty -seven  In  the  crevices  of 
tbe  sand.  The  eggs  are  oval,  yellowish,  and  hatcb  In  six  to  seven  days. 
The  larvs  have  a  general  rBBemblanct-  to  lepldopterous  [nrvK,  They 
haTG  eight  pairs  of  rudtnientnry  prolcgs  on  the  flrst  eltrht  segments.  On 
the  tenth  segment  there  Is  a  retractile,  four -branched,  anal-fork.  On  the 
dorBam  of  each  atidomlnal  segment  there  in  a  pair  of  segmented,  pilose 
Hplnes,  except  the  tentli.  where  there  Is  a  single  median  spine.  The  spines 
cm  the  eighth  to  the  tenth  se^meiits  are  the  largCHt,  the  otlier:<  become  re- 
duced to  rudiments  at  the  end  of  tlii!  flrst  moult. 

The  larvie  burrow  In  the  ground.  They  usually  Teed  when  tying  In  tbe 
months  of  their  barrows,  which  open  under  their  food,  in  nature  thev 
may  prey  upon  small  animals.  They  grow  rapidly  and  reach  the  seventh 
stage  within  twenty  days  after  emerging  from  the  egg.  This  paper  was 
illnstrated  by  charts. 


Tbmprratubb  fluctuations  or  cattle  as  sKARiNe  on  thb  "  tubbbcolik 
TBBT."  By  Julius  Nblsos,  Ph.D.,  N.  .T.  Agrlcnltural  College  Ex- 
periment Station,  New  BruDSwich,  N.  J. 

Thb  anthor  han  found  In  his  experience  that  whenever  the  Injection  of 
talMircuiin  caused  a  sure  rise  of  the  temperature  of  a  cow, .above  the  nor- 
mal, it  infallibly  Indicated  the  presence  of  toberculosis,  though  It  was  nec- 
Fssary  In  rare  and  Incipient  cases  to  tall  lu  tin.'  aid  nf  the  microscope  to 
determine  the  presence  of  the  speclflc  bacilli.    On  the  other  hand,  not  ail 
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tuberculous  cuwa  rcspuiid  liy  sucb  &  fever  reaction ;  in  the  aothor's  expe- 
rience 111!  (fradiitions  In  the  extent  cif  the  disease,  from  alight  to  extreme 
(levelopiiU'iit  of  tnberculoais,  were  presented  hy  cases  of  non-reaclion 
that  were  Rianghtered  and  carefull;  aiitopsied.  Investigations  along  thi* 
line  shonld  be  greatlj  extended  before  a  proper  verdti-t  on  the  value  of 
the  Koch  teat  can  be  rendered.  Atiotlier  source  of  failure  of  this  lest 
In  Indicating  'lU  cases  of  tulierculosis  Is  oui'  liialiUlty  to  predict,  witbin 
narrow  limits.  wha>  the  lilgliesi  tcniperatnre  of  an  animal  will  l>c  under 
normal  conditions  on  anj  day,  after  aacertaltiiii;;  the  maximum  for  the  day 
prevlons.  At  llrst  a  margin  of  nearly  three  degiees  was  allowed  for  the 
average  cow,  this  has  now  been  reduced  to  one  and  a  half  degrees  In  (hf 
practice  of  leading  veterinarians,  hut  it  Is  plain  tliat  a  reactioB  smaller 
than  tills  must  take  place  In  some  Inxtauces- 

Thc  author  has  hcen  recording  and  studying  an  extended  series  of  ob' 
(wrvatlons  of  the  lemperaturt  of  the  cows  in  the  dairy  herd  of  the  State 
Agricultural  (College  at  New  Brunswick,  N.  J.  The  results  so  far  obtained 
ma;  be  SDmrnarlzed  thus : 

(n)  Some  animals  th«t  fall  to  show  a  reaction  at  one  date  of  injection 
may  do  ho  nt  a  later  date  when  the  Injection  Is  repeated. 

{h)  AnhimlH  that  liave  reacted  ulve  generally  a  lower  reaction  curve 
when  the  Injection  Is  repented,  and  after  three  or  four  lojectionti  enllrelj- 
cease  to  respond. 

(r)  The  reaction  curve  Is  nuarly  symmetrical,  but  In  nomc  cases  the 
temperature  returns  to  the  normal  much  more  alowly  than  It  rose. 

(rf)  Reuction  curves  occurred,  at  Irregular  Intervals,  rtne  to  unknown 
causes,  in  several  animals  that  were  not  nnder  inHiience  of  tuberculin. 

(c)  Cows  are  nearly  all  alike  In  having  a  primary  maxlnuiin  tempera* 
ture  at  6  r.  a.,  and  a  secondary  maxlniuin  at  8  a.  m. 

(/)  Kacli  cow  has  its  own  individuality  and  a  distinct  nioaii  whose 
height  has  no  relation  to  age,  but  in  very  young  calves  this  mean  Is  higher 
than  in  older  animals. 

({/)  The  temperature  curve  riuctuatea  with  great  Irregularity  up  and 
down,  liest  shown  in  half  hour  intervals. 

(A)  In  many  cases  these  changes  In  the  curves  coincide  throughout  the 
herd,  the  causes  of  which  have  not  been  clearly  ascertained. 

H)  The  temiierature  rlaes  after  eating  and  falls  after  drinking:  is 
lower  when  the  animal  stands  than  when  lying  down ;  rises  with  deeper 
insertion  of  thermometer;  and  In  some  cows,  prolonged  insertion  raises 
the  temperature. 

(jl     Thermometers  sliould  be  tested  from  time  to  time  and  compared 
with  standard  Instrument.     T  lie  certificate  of  maker  is  uotalwa.VB  reliable. 
(i)     The  temperature  fluctuations  of  the  alrlnHHence<(i>cc(/!/ the  height 
of  the  mean  temperature  of  a  herd. 

[This  paper  was  Illustrated  by  a  series  of  charts.  It  will  be  |irinted. 
with  Important  additions,  in  the  Annual  Report  of  New  Jersey  Agricnl- 
tnral  College  Kxperlment  -Station  for  189B.] 
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RESOLUTIONS  fASSRl)  »Y  SECnON  F. 

At  s  Hiiaclal  ineetiug  of  the  Section  l^eptember  2,  1896,  the  rotlowlnjc 
resolations  were  adopted : — 

Whbrrah  :  The  dftte  of  publication  in  a  question  of  fact  to  lie  deter- 
mined by  1nvefltl)iatloii  and  not  by  arbitrary  ruling,  and 

WhrbkaS:  In  the  world  at  large  the  dale  of  piiblleation  uf  boohs  is 
the  date  at  which  they  are  printed,  and 

Whkrkam  :  The  adoption  of  any  other  date  by  uh  Vk'outd  have  nii  prac- 
tical elltct  for  this  reason,  and  for  tlie  following  additional  reasonn. 
Til.  :- 

First,  the  majority  of  publluaiioiis  are  not  dloCrlbuled  but  sold; 

Sr.eond,  the  dlslributioii,  wheu  It  occurs,  may  be  rendered  InefTcetive  by 
accident,  such  as  fires,  loss  of  mail,  etc. : 

Third,  distribution  by  Individuals  may  be  delayed  or  prevented  liy  a'l- 
iiencea  from  home.  Hlckoess  or  death ; 

PoHrfA,  distribution  liy  j^overnnients  is  often  delayed  for  routine  rea- 

F^h,  the  actual  date  of  lualUng  will  ofteu  l)e  Impossible  to  ascertain 
with  certainty  owlug  to  lack  of  record,  or  irregularity  iu  the  period  of 
transmission,  and 

Whrrkas  :  The  determination  of  the  date  of  prlutlng  will  be  genecally 
found  In  Ihi-  records  of  the  printing  office  find  can  be  established  liy  the 
textlmony  of  sevenil  disinterestcil  persons,  while  the  date  of  nialling  will 
be  known  g<-ncridly  by  but  oue  person,  therefore 

Be  it  Kksoi-vkd  :  First,  that  tlie  Zoological  SecUoii  of  the  A.  A.  A.  S. 
recommends  that  the  date  of  the  completion  of  pvlntlng  of  a  xiugle  iHfiae 
be  regarded  aa  the  date  of  publication ;  Hiid 

Sccdiki,  that  the  Section  recommends  that  such  date  be  printed  on  the 
last  signalare  of  all  publlcattous,  whether  liookii,  periodicals,  or  '-sepa- 

Be80I.\-ki>  :  (1)  That  the  Section  of  /oOlocy  of  tlie  A.  A.  X.  S.  is  Im- 
pressed with  the  desirability  of  Introducing  the  custom  of  plaeluK  ^H 
pobllcationa  on  record  al  Hoine  eeutral  agency.  Logether  with  the  date  of 
publication. 

(3)  That  a  committee  be  appointed  to  obtain  the  approval  of  these 
resolntlona  hy  publinhlng  societies  at  home  and  abroad. 

(8)  That  a  copy  of  these  resolutions  be  transmitted  to  the  British  As- 
Hoclatioii  for  the  Adraucement  of  Science.  Zoological  Society  of  London, 
Australasian  .\ssociatloti  f<<r  the  Advancement  of  Science,  Association 
Fran^ine,  SociCt*  Zoiiloginne  de  ti'rance,  Versammluiig  der  Naturforscher 
nnd  Aerxte.  Zootogleche  GesellHcbafl,  and  the  International  Congress  of 
Zo61ogy. 

The  President  of  tlie  Section  appointed  tlie  fotiowing  as  the  Committee 
mentioned  above : 

S.  A,  FoKBBS.  Champaign.  III..  E.  A.  BiKmt.  Madison.  WIm.,  W.  A. 
LocY,  Lake  Forest.  III.,  Rbokok  Dimmcick,  Cauoble  Lake,  N,  H. 

Chah.  W.  Haroitt,  Sec'y  Section  F. 
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OFFICERS  OF  SECTION  G. 


Vice  Preeident. 
3.  C.  Abthdb,  Laf&jette,  Ind. 

Secretary. 

B.  T.  Oali^way,  WasUlngtoQ,  D.  C,  until  S&tiirdaj,  Kfteiwftrda 

U.  B.  Waite,  WaHhington,  D.  C. 

Co«nc(7or. 
B.  L.  BoBIKSOM. 

Seetionol  Committee. 

L.  M.  Undesmtood,  Ffee  PretiHent,  1894,  C.  R.  Bahmes,  Steretarv    ^^^ 

3.  C.  AarHUn,  Fie«  Premdent,  1895.  B.  T.  Qalloway, 

Secretary,  1896,  M.  B.  Waitk,  Secretary,  1896, 

N.  L.  BUITTOK,  Wm.  Tbkliusb. 

Member  of  Nominating  Committee, 
Da\-ii>  F.  Dat. 

Committee  to  Nominate   Officers  of  the  Section. 

Vice  PreBldent  and  Secretary  and  F.  V.  Covilu!,  F.  II.  Kso-*^*-'**"' 

WiLUAM  Tbelkask. 

Press  Secretary. 

W.    T.    SlVINGLK. 
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I.  C.  ARTHITR, 

VICK  PBE8IDENT,  SECTION  O. 


DEVELOPMENT  OF   VEGETABLE  PHYSIOLOGY. 


There  ia  &  certain  fitDess  in  bringing  tiefore  the  section  of  this 
ABSociation,  irhich  has  been  most  recently  established,  some 
account  of  that  department  of  botanical  science,  which  is  one  of 
the  latest  to  be  brought  into  notice  as  a  grand  divieion  of  the 
subject.  For  vegetable  physiology,  the  topic  which  is  to  eng^e 
our  attention,  is  like  a  western  or  African  domain,  long  inhabited 
at  the  more  accessible  points,  more  or  less  explored  over  the  larger 
portion,  but  with  uudeGued  boundaries  in  some  directions,  and  with 
rich  and  important  regions  for  some  time  known  to  the  explorer, 
but  only  now  coming  to  the  attention  of  the  general  public.  In 
fact,  our  domain  of  vegetable  physiology  is  found  to  be  a  diversi- 
fied one,  in  some  parts  by  the  application  of  chemical  and  physical 
methods  yielding  rich  gold  and  gems,  in  other  parts  coming  nearer 
to  every  man's  diiily  intereeta  with  its  frnits  and  grains.  Thns  it 
comes  about  that,  before  the  public  is  well  acquainted  with  the 
name  of  the  science,  it  has  differentiated  itself  into  two  or  three 
sciences,  having  quite  separate  objects  in  view. 

It  is  the  purpose  of  tliis  address  to  acquaint  you  with  the  growth 
and  present  outlines  of  thegmupof  sciences,  which  for  convenience 
are  included  under  the  heading  of  vegetable  physiology,  and  also 
to  show  why  they  deserve  recognition  as  important  constituents  of 
a  liberal  education  along  with  other  natural  sciences.  The  point 
of  view  at  all  times  will  be  that  of  the  American  botanist. 

In  the  development  of  botany  in  Amenca  the  science  has  passed 
through  successive  waves  or  stages  of  popularity,  constantly  in- 
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creasing  in  momentum,  widening  its  scope  by  evolution  of  new 
int«re8tB,  and  more  and  more  exhibiting  virility  by  its  adajitiibility 
to  tlie  needs  of  tbe  times.  That  botany  has  in  it  something  tbat 
may  be  ti'ansmnted  into  money  liaa  only  recently  beei]  discovei'ed, 
but  it  is  a  discovery  that  ie  likely  to  work  beueiit  not  only  to  the 
practical  man  who  makes  application  of  scientific  truths  to  com- 
mercial ends,  but  also  reciprocally  t-o  the  investigator  who  tbinlts 
only  of  uncovering  a  new  fact  or  eatabliahing  a  new  law.  To 
adequately  meet  the  requirements  of  modern  botany  in  tlie  way  of 
laboratories,  gardens,  herbaria,  libraries,  and  apparatus  requires 
a  capital  that  not  long  since  would  have  been  deemed  fabuloua. 
The  money  to  m^t  this  demand  of  a  growing  science  must  be 
expected  to  come  in  the  main  as  tbe  voluntary  contribution  of  an 
interested  public,  —  tbe  reciprocal  response  to  the  attitude  of  botany 
toward  tbe  general  welfare. 

I  have  mentioned  tbe  economic  aspect  of  botany  thus  early, 
because  it  is  one  of  the  significant  changes  which  has  come 
over  the  science  within  the  last  decade  or  two,  and  to  which 
vegetable  physiology  in  some  of  its  features  is,  I  venture  to  say, 
al)out  to  add  further  important  contributions.  Science  no  longer 
shrinks  into  the  shadow  of  the  closet  for  fear  of  being  implored  to 
lend  a  band  at  securing  revenue,  but  steps  forth  and  curiously 
scrutinizes  every  process  of  the  practical  world,  often  finding 
there  its  most  fruitful  Belds  for  fundamental  researcli. 

The  problems  of  vegetable  physiology  possess  to  a  greater  or 
less  degree  a  special  element  of  interest  not  inherent  in  those  of 
other  departments  of  botanical  science.  They  embrace  tlie  dy- 
namical property  of  motion,  whicli  never  fails  to  exercise  a  fascina- 
tion over  the  human  mind.  Physiology,  in  fact,  deals  with  what 
plants  do,  their  methods  of  activity,  their  Ijebavior;  while  the 
other  divisions  of  Ixitany  treat  of  what  plants  ai'c,  or  have  been, 
their  form,  strncture,  and  relation  of  parts.  Tbe  one  is  the  study 
of  tbe  oi^anic  machine  in  action,  and  tbe  other  tbe  contemplation 
of  its  component  members. 

Movement  in  plants  does  not  attain  the  rapidity  exhibited  by 
animals.  Some  movements  in  both  cases  are  ultra-visual,  as  the 
translocation  of  molecules  in  metabolism,  the  diffusion  of  gases, 
and  in  plants  especially  the  flow  of  liquids.  In  plants  even  the 
movements  of  the  oi^ans  aie  comparatively  slow.  White  the 
leaves  of  tbe  sensitive  plant,  telegraph  plant,  and  Venus's  fly-trap, 
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and  the  petals  of  certain  orchids  excite  the  wonder  of  the  casual 
beliokler,  most  plant  organs  move  too  slowly  to  be  readily  detected 
without  mechanical  magniR cation.  This  does  not  prove  a  detrac- 
tion to  the  interest  of  the  subject,  however,  as  it  has  led  to  the 
in%-eution  of  iugenioiis  and  complicated  machines,  whose  numerous 
wheels  and  bauds  inspire  a  sense  of  inii>ortance,  particularly 
appealing  to  a  large  class  of  persons  in  tlits  age  of  machinery, 
and  constituting  an  element  in  securing  favorable  attention  from 
the  public,  while  it  adds  a  charm  to  the  work  of  the  investigator, 
rivalling  that  of  the  microscope.  It  is  yet  but  the  dawniug  of 
day  for  the  display  of  mechanical  contrivances  as  aids  to  botanical 
research,  and  the  future  gives  promise  of  notaljle  achievements. 
The  names  of  Barnes,  Anderson,  Stevens,  Stone,  Golden,  Thomas, 
Frost,  and  Arthur  at  present  are  representative  of  the  American 
iDveDtive  spirit  in  botany.  The  most  perfect  and  interesting 
pieces  of  apparatus  yet  turned  o«it  by  them  embrace  Frost's  and 
Golden's  auxanometers  for  recording  the  increase  in  length  or 
thickness  of  gi'owing  oi-gans,  Thomas's  apparatus  for  recording  the 
variation  in  pressure  of  sap  resulting  from  root  action,  Andei-son'a 
automatic  balance  for  registering  the  rate  and  amount  of  change 
in  the  weight  of  an  object,  used  in  studying  transpiration  end 
growth,  and  Arthur's  clinostat  for  neutralizing  tJie  action  of 
gravity  and  light,  and  bis  centrifugal  apparatus  for  substituting 
mechanical  force  for  that  of  gravity. 

While  having  in  mind  the  public  interest  in  our  science,  it  may 
be  veil  to  notice  the  very  small  basis  of  information  on  which  this 
interest  is  founded.  Only  the  vaguest  notions  are  current  regard- 
ing the  nutrition  of  plants,  the  uses  of  the  leaves,  the  movements 
of  sap,  the  purposes  of  color,  and  the  meaus  by  which  new  posi- 
tions are  assumed.  This  ignorance  is  primarily  due,  of  course,  to 
the  same  cause  which  has  so  long  delayed  the  development  of  the 
science  upon  the  technical  side  :  the  fact  that  almost  nothing  can 
be  learned  of  the  functions  of  plants  from  direct  observation.  In 
regard  to  the  physiology  of  ouimols,  even  the  lowest,  much  may 
be  inferred  by  observing  theii'  behavior,  and  analyzing  the  phe- 
nomena from  the  human  standpoint,  but  there  are  no  obvious 
similarities  between  plants  and  the  higher  animals,  and  it  is 
necessary  to  resort  to  careful  experimentation  and  profound 
study  to  arrive  at  a  fair  understanding  of  the  vital  actions  of 
plaatB.     Physiol<^  is  an  experimental  science,  and  the  public 
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must  perforce  derive  its  kDowledge  second  hand  without  ranch 
opportunity  of  verification.  It  must  be  admitted  that,  althoagh  a 
view  of  this  portion  of  the  res  publica  naturm  hae  its  fascination, 
yet  the  attainment  of  vantage  ground  for  the  survey  is  necessarily 
<lifflcult  and  slow. 

The  term  public,  when  used  in  connection  with  vegetable  physi- 
ology, needs  to  be  construed  liberally.  It  will  include,  without 
doubt,  some  able  scientists  and  men  of  liberal  education.  I  may 
be  permitted  to  cite  an  occurrence  to  which  some  in  this  andience 
were  witnesses.  Some  time  since  the  subject  of  gases  in  plante 
was  before  the  Association,  and  induced  an  animated  diucussioD. 
Probably  half  of  those  participating  confounded  respiration,  which 
is  a  general  function  of  all  plants,  as  well  as  animals,  under  all 
conditions  of  existence,  with  the  photosyn tactic  function  of  fixa- 
tion of  carbon  by  the  green  parts  of  plants  in  the  presence  of 
sunlight.  Both  processes  have  to  do  with  oxygen  and  carbon 
dioxide,  but  the  resemblance  goes  no  further.  It  is  an  error 
dating  back  to  the  last  century,  when  the  two  processes  were 
discovered,  and  one  for  which  botanists  themselves  are  by  no 
means  without  responsibility.  Another  error  not  yet  dislodged 
from  the  cobwebby  corners  of  many  a  well-read  man's  intellectual 
storehouse  is  the  old  fiction  of  a  circulation  of  sap,  so  dear  to  those 
who  desire  to  fiud  analogies  in  plants  with  the  physiological  pro- 
cesses of  animals.  It  is  not  much  over  fifty  years  since  the 
learned  French  Academy  exhibited  its  ignorance  of  vegetable 
physiology  by  awarding  the  grand  prize  to  an  essay  founded  upon 
this  error ;  and  the  error  still  lives. 

But  the  general  ignorance  of  even  the  best  established  and  most 
readily  apprehended  facts  of  physiology  may  be  justly  extenuated 
when  the  pedagogical  status  of  the  subject  is  examined.  Botany, 
as  a  substantial  part  of  the  curriculum,  cannot  be  said  to  have 
received  I'ecognized  standing  in  the  American  educational  system 
until  the  time  of  Asa  Gray.  In  the  latter  part  of  the  decade  of  the 
thirties  his  first  text-book,  the  "  Elements  of  Botany,"  appeared,  and 
in  the  decade  following,  the  "Text-book  for  Colleges"  and  the 
''Manual,"allofwbich  works  showed  a  true  appreciation  of  the  best 
features  of  the  science  and  the  needs  of  the  time.  They  were  so 
well  conceived,  and  so  much  in  demand,  that  new  editions  rapidly 
succeeded  one  another ;  and  to  the  present  day  they  hold  a  high 
place  in  the  estimation  of  botanical  teachers.    These  works  pos- 
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aessed  a  specially  potent  element  o(  virility  in  being  the  expression 
of  Itnowledge  at  first  hand,  tiie  words  of  tlie  master,  In  so  far  as 
inspiratioa  was  drawn  from  foreign  soai-ces  it  came  chiefly  from 
Freoch  and  English  scholars,  of  whom  De  Candolle  the  eldest  and 
Robert  Brown  were  the  representatives. 

A  batf  ceotury  ago  vegetable  physiology,  in  the  fulness  of  the 
modera  meaning  of  the  words,  did  not  exist.  Structural  botany  was 
then  the  dominant  phase,  and  in  elementary  instruction  took  the 
shape  of  close  attention  to  the  form  and  arrangement  of  the  organs 
of  flowering  plants,  with  the  ulterior  object  of  being  able  readily  to 
determine  the  names  of  the  plants  of  the  field.  Even  then  physi- 
olt^y  presented  some  attractive  features,  but  they  appeared  largely 
extra- territorial,  as  the  title  of  the  book  from  which  most  of  us  re- 
ceived our  early  botanical  pabulum  testifies:  "First  Lessons  in 
Botany  and  Vegetable  Physiology,"  by  Asa  Gray,  issued  in  1857, 
and  continuing  its  sapremacy  as  a  text-book  until  1887,  when  it 
was  revised  and  renamed. 

In  the  seventies  botanical  laboratories  began  to  form  a  necessary 
featare  of  the  best  institutions,  each  witb  its  quota  of  compound 
microscopes  and  reagents,  in  which  we  followed  the  example  of 
Germany,  such  laboratories  having  been  establislied  at  Halle,  Bres- 
lau,  Munich,  and  Jena  a  decade  previous,  and  subsequently  at  many 
other  centres  of  learning.  With  the  advent  of  Sachs's  "Text- 
book of  Botany"  in  English  dress  about  this  time,  the  science  in 
America  took  on  a  new  and  vigorous  phase  of  development.  The 
method  of  this  work  found  more  convenient  expression  in  Bessey's 
"  Botany  "  (1880),  which  for  a  decade  was  the  recognized  standard 
of  instruction.  A  wealtJi  of  laboratory  guides  soon  appeared,  and 
American  botanists  became  devotees  of  microscopic  anatomy.  I 
scarcely  need  call  your  attention  to  the  triumphal  advancement  of 
botany  during  the  decade  of  the  eighties,  it  is  so  fresh  in  every 
one's  mind.  It  amounted  to  a  revolution  ;  the  work  of  the  herba- 
rium was  wellnigh  abandoned  for  the  study  of  the  cell.  Those  of 
the  older  systematic  botanists  who  took  no  part  in  this  upheaval 
became  alarmed,  and  pat  forth  vigorous  protests,  claiming  with 
mach  justice  that  pupils  so  trained  lost  breadtli  of  view  and  proper 
perspective.  An  editorial  writer  in  the  Botanical  Gazette  very 
clearly  contrasted  the  two  methods  of  instruction,  "  The  ancient 
method,"  8«d  he,  "gives  a  wide  range  of  acquaintance  with  ex- 
ternal forms,  a  general  knowledge  of  the  plant  kingdom  and  its 
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affinities,  a  liviog  interest  in  the  surrounding  flora ;  but  it  dis- 
regai'ds  the  underlying  moi'pliotog;  of  minute  structures  and 
chemical  processes,  the  great  princii)les  which  bring  plant  life  into 
oueoi^anic  whole.  The  modern  method,  on  the  contrary,"  he  cod- 
tinucs,  "  takes  a  few  types,  carefully  examines  tbeir  miuutest 
structures  and  life  work,  and  grounds  welt  in  general  biological 
principles ;  but  it  loses  the  relation  of  things,  as  well  as  any 
knowledge  of  the  display  of  the  plant  kingdom  in  its  endless  diver- 
sity, and,  worse  than  all  for  the  naturalist,  cultivates  no  love  for  a 
flora  at  band  and  inviting  attention.  The  former  is  the  method  of 
the  fleld,  the  latter  of  the  laboratory." 

But  undpr  both  ancient  and  modern  methods  of  instruction, 
whether  the  teacher  were  a  eyateraatist  or  biatologist,  whether  the 
pupil  pulled  apart  flowere  under  a  hand  lens,  or  dissected  tissues 
under  a  compound  microscope,  botany  flourished  in  America. 
There  was,  in  reality,  a  better  philosophy  abroad  than  usually  ap- 
peared in  practice.  The  layman,  remembering  bis  school  days, 
might  assert  with  Julian  Hawthorne  that  "botany  is  a  sequel  of 
murder  and  a  chronicle  of  the  dead,"  but  the  profeesional  hotanict, 
imbued  with  the  spirit  of  the  times,  resented  the  imputation  as  no 
fault  of  the  science;  and  while  deploring  the  well  enough  known 
medieevalism  and  incompetence  of  teachers,  who  only  disclosed  a 
descriptive  and  classiflcatory  science,  with  marvellous  wealth  of  ter- 
minology to  he  sure,  but  as  lifeless  and  unbiolc^cal  as  mathematics 
or  astronomy,  pointed  to  tlie  motto  held  by  all  the  progressionists, 
"  the  study  of  plants  as  living  things." 

The  revivifying  spirit  which  was  pervading  the  botanical  world, 
which  strove  to  find  in  plants  more  than  objects  for  the  gloasolo- 
gist  and  the  cataloguer,  which  interrogated  the  plant  upon  matters 
of  action  as  if  a  dumb  intelligence,  which  diffused  a  new  light  and 
a  higher  significance  into  every  fact  of  the  science,  had  its  source 
in  that  all-pervading  influence  which  emanated  from  the  ohsen'S- 
tioDS  and  interpretations  of  Charles  Darwin.  'ITie  brilliant  series 
of  worlis  upon  the  behavior  and  relationship  of  plants  by  this 
author,  beginning  with  the  pollination  of  orchids  in  1862  and  ex- 
tending through  a  score  of  years,  left  a  pi-ofonnd  impress  upon 
botanical  thought,  baaed  as  they  were  upon  the  connecting  thread 
of  evolution.  So  different  now  was  the  point  of  view  that  there 
sprang  up  what  was  called  the  "  new  botany."  Although  the  in- 
spiration of  the  "  new  botany  "  was  general,   yet  it  manifested 
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itself  ped^^ogically  chiefly  io  elementary  instruction  and  in  special 
studies.  We  may  pass  the  ddiglitful  brochure  of  Asa  Gray  on 
"  How  Plants  Behave  "  ( 1 872)  with  a  bare  mention,  as  it  appeared 
too  early  to  show  any  peculiarities  of  method  not  familiar  to  the 
readers  of  Darwin,  and  call  to  min<l  the  much  less  pretentions 
presentation  of  the  new  way  as  understoo^l  by  Beal  under  the  title 
of  "  Tlie  New  Botany"  (1881).  He  declares  it  to  be  a  study  of 
"  objects  before  books,"  in  which  "  the  pupil  is  directed  and  set  to 
thinking,  investigating,  and  experimenting  for  himself."  The  new 
method  did  not  fit  equally  well  into  all  departments  of  botany,  and 
found  its  best  expression  for  the  most  part  in  developmental  and 
physiological  subjects.  It  was  in  fact  the  chief  agent  in  preparing 
the  ground  for  the  crop  of  physiologj-  that  is  now  being  sown,  and 
sown  in  a  field  selected  and  staked  out  by  Darwin  and  Sachs. 

Having  shown  how  the  field  for  the  reception  of  the  latest  botan- 
ical husbandry'  was  prepared,  I  may  now  briefly  trace  the  source 
of  the  ideas  with  which  it  was  implanted,  and  in  doing  so  it  is 
necessary  to  point  out  that  vegetable  physiology,  as  the  term  is 
generally  employed,  is  not  a  homogeneous  science. 

The  advancement  of  any  subject  is  promoted  by  a  clear  under- 
standing of  its  outlines,  and  it  is  in  the  interest  of  clear  concepts 
and  convenient  usage,  that  certain  natural  limitations  should  be 
respected  by  physiolc^ists.  Not  that  intergradation  and  mutual  de- 
l>endence  do  not  occur,  but  that  certain  natural  boundaries  may 
be  more  or  less  distinctly  recognize<1  which  will  throw  the  subject 
matter  into  sections  and  simplify  the  presentation  of  the  numer- 
ous facta  of  the  science. 

The  most  obvious  distinction  to  be  made  in  the  physiological 
aspect  of  ot^ftQisms  is  in  regard  to  their  maturity.  The  organism 
in  its  embryonic  or  juvenile  condition  manifests  fnuctiooal  pecu- 
liarities of  the  highest  import,  quite  unlike  those  of  the  adult.  The 
physiology  of  reproduction  belongs  here,  and  includes  not  only  a 
study  of  the  formation  and  increase  of  the  young  plant,  that  is, 
embryologj',  but  genesiology  as  well,  that  is,  the  philosophy  of 
the  transmission  of  qualities  and  powers  from  the  parent  to  the 
offspring,  both  in  vegetative  and  sexual  reproduction.  It  is  a 
curious  fact,  which  Vines  has  recently  called  attention  to,  that 
even  vegetative  reproduction,  as  in  the  case  of  the  growth  of  a 
plant  fVom  a  cutting,  brings  about  rejuvenescence  of  the  proto- 
plasm, the  new  individual  showing  the  characters  of  youth,  and 
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not  of  raaturity.  In  both  sexual  and  asexual  reproduction  tiie 
atteution  should  be  focuBsed  chiefly  ui)OD  the  behavior  of  the  cell, 
aud  a  wonderful  complexity  will  be  found  in  these  minute  struc- 
tures. The  mystery  of  a  world  is  bound  up  in  this  bit  of  proto- 
plasm,  anii  corresponding  to  the  mrUtuTn  in  parvo  aggregation  of 
properties  there  seems  to  be  an  unsolved  intricacy  of  stmeture. 
To  the  study  of  what  was  originally  supposed  to  be  essentially 
homogeneous  protoplasm,  we  have  gradually  distributed  and  es- 
tended  the  properties  of  the  cell  to  the  cytoplasm,  the  plastids, 
the  nucleus,  the  nncleoli,  the  fibrillar  network,  the  chramosomes, 
the  centrosomes,  the  kinoplasmic  spindle,  and  the  polar  bodies. 
What  further  distribution  of  function  will  eventually  be  found  it 
is  too  early  in  the  history  of  investigation  to  prognosticate. 

Bnt  it  is  not  every  dividing  cell  that  points  the  way  to  a  new 
individual.  Plants  with  complex  sti'ucturea  possess  tissues  of  em- 
bryonic character,  such  as  the  cambium,  whose  utmost  power  of 
diviBioQ  only  leads  to  the  production  of  additional  tissues  like 
those  adjoining  it,  but  are  wholly  incapable  of  originating  a  new 
individual,  or  even  a  new  organ.  From  this  histogenic  extreme 
all  gradations  and  variations  occur,  to  the  perfectly  reproductive 
spore,  which  by  its  growth  forma  another  individual  without 
contributing  anything  to  the  support  of  the  parent  oi^anism. 

Beside  the  elementary  riddles  of  life  bound  up  in  the  processes 
of  cellular  reproduction,  or  cytiogene&is,  there  are  othera  relating 
to  nutrition,  growth,  and  irritability,  which  comprise  what  animal 
physiologists  group  under  the  term  "cellular  physiology,"  for 
which  Professor  Verwoin  of  Jena  made  such  an  impassioned 
plea  in  the  Moniat  about  a  year  ago.  We  find,  said  he,  "that 
even  the  minutest  cell  exhibits  all  the  elementary  phenomena  of 
life,  that  it  breathes  aud  takes  nourishment,  that  it  grows  and 
propagates  itself,  that  it  moves  and  reacts  against  stimuli,"  and 
therefore  he  urged  that  far  more  attention  should  be  given  to  this  de- 
partment of  physiology,  as  the  key  to  mony  complicated  processeB. 
The  physiological  study  of  the  cell,  including  both  its  reproductive 
and  vegetative  aspects,  in  so  far  as  they  may  be  considered  the 
nascent  functions  of  tbe  elementary  parts  of  the  oi^anism,  may  be 
conveniently  considered  under  a  single  heading,  "  caliology." 

Passing  to  the  physiology  of  the  adult  organism,  a  little  reflec- 
tion will  show  that  the  activities  of  the  plant  may  be  considered 
from  two  standpoints:   that  of  the  plant's  individoal  economy. 
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and  that  of  the  plant's  Bocial  ecoDomy,  or  its  relation  to  other 
plants  and  aoinials,  atid  the  world  at  large.  Looking  at  the  lat- 
ter phase  more  cloeely,  we  aliall  find  tliat  the  subject  contaios 
some  of  the  most  interesting  topics  in  the  range  of  liotany,  which 
appeal  especially  to  tlie  lot-er  of  nature,  without  losing  their  value 
as  problems  of  the  deepest  scientific  import  Among  the  relations 
of  plants  to  the  world  at  large  may  be  mentioned  the  influence  of 
climate,  the  means  of  protection  against  rain,  drouth,  and  cold, 
adaptation  to  the  medium  in  which  the  plant  grows,  and  the  es- 
tablishment of  rhythmical  periods.  Among  the  relations  of  plants 
to  animals  are  those  interesting  chapters  in  the  pollination 
of  flowers  by  insects,  the  contrivances  by  which  plants  with  a 
predilection  for  highly  nitrogenous  food  may  capture  and  feed 
npon  insects,  and  the  means  adopted  by  plants  to  prevent  injury 
from  large  animals,  which  are  more  or  less  familiar  to  the  general 
public  through  the  writings  of  Charles  Darwin.  Among  the  rela- 
tions of  plants  to  one  another  comes  foremost  the  struggle  for 
existence,  bi-inging  into  play  the  taws  of  natural  selection  and  the 
survival  of  the  fittest,  together  with  much  else  tliat  is  now  known 
under  the  head  of  evolution,  followed  by  various  phases  of  para- 
sitism, mutualism,  and  other  topics.  Is  it  not  evident  from  this 
hasty  and  by  no  means  complete  outline  that  iiere  is  a  portion  of 
physiology  which  appeals  to  all  classes  of  thoughtful  persons,  rich 
in  poBsibUities  for  the  philosophical  and  speculative  mind,  and 
bristling  with  queries  demanding  experimental  solution? 

Altbougli  this  department  of  physiology  has  received  much 
attention  here  and  there  for  a  long  time,  and  some  of  its  topics 
are  well  nnderstood,  yet  only  very  recently  has  it  fallen  into  place 
as  a  systematic  part  of  the  general  subject,  and  no  separate 
presentation  of  it  has  yet  appeared  in  English,  and  only  two 
works  in  German.  There  is  some  confusion  regarding  the  name 
of  the  science.  The  Germans  call  it  "  biology,"  which  may  serve 
to  emphasize  the  importance  of  regai-ding  the  plant  as  a  living, 
plastic  being,  but  is  not  an  exclusory  term,  and  also  does  vio- 
lence to  its  philological  derivation.  Even  the  recently  proposed 
modiflcatioQ  into  phytobiology  does  not  much  improve  the  term. 
The  English  usage  of  tlie  word  biology,  as  so  admirably  set  fortli 
by  Huxley,  and  more  or  less  consistently  adopted  in  this  country, 
leaves  no  place  to  introduce  the  imperfect  usage  of  the  Germans. 
Two  years  ago,  in  his  wholly  delightful  "Chapters  in  Modem 


id  By  Google 


172  BECTioir  o. 

Botany,"  Patrick  Geddes  propoaed  the  term  "  bionomicB."  The 
same  year,  however,  a  better  term  was  advocated  almoet  aimultane- 
ously  in  Englnod  and  America.  The  Madiaon  Botanical  Congress 
indorsed  the  word  "ecology"  sa  the  designation  of  tbis  part  of 
pbyeiology  ;  and  only  a  few  days  later  Piofessor  Bui-don- Sander- 
son, in  his  Presidential  Address  I>efore  tbe  biological  section  of  the 
Britieb  Association,  outlined  the  science  and  traced  the  origin  of 
tbe  name  ecology,  of  which  he  made  use. 

Ecology,  therefore,  is  the  name  under  which  we  are  to  attempt 
the  orderly  arrangement  of  the  facts,  observations,  and  deductioDB 
composing  the  science,  in  which,  to  quote  Burdon-Sanderson, 
"  those  qualities  of  mind  which  especially  distinguish  the  natural- 
ist find  their  highest  exercise."  The  first  independent  treatise  on 
the  subject  is  by  Wieener  (Vienna,  1889),  and  is  an  excellent 
tDodel,  while  Ludwig'a  work,  issued  a  few  months  since  (Stuttgart, 
1895),  which  is  the  second  and  to  the  present  time  only  similar 
work,  cannot  be  ao  highly  praised.  A  work  in  English  is  greatly 
to  be  desired. 

Having  disposed  of  the  external  or  sociological  economy  of  tbe 
adult  plant  under  tbe  heading  of  ecology,  we  turn  to  the  consider* 
ation  of  the  internal  or  individual  economy.  This  is  the  portion  of 
physiology  now  in  the  ascendency,  and  the  part  which  ia  usually 
more  particularly  intended  under  the  present  uaage  of  the  term 
vegetable  physiology.  Tbe  tendency  is  to  restrict  the  titular  use 
of  the  term  t«  this  part  of  the  subject  alone,  which  is  to  be  ap- 
proved. This  gives  us  three  well  deBued  departmenta  in  tbe 
science  of  the  activities  of  plants;  caliology,  ecology,  and  pby- 
eiology. 

Physiolt^y,  in  the  restricted  sense,  deals  with  the  most  vital  of 
problems,  how  the  individual  lived.  It  pertains  to  the  way  in 
which  plants  breathe,  secure  and  use  their  food,  adjust  themsclvea 
to  light,  heat,  moisture,  and  the  contact  of  other  bodies.  It  deals 
with  what  botanists  in  the  days  of  Linmeua,  and  even  down  to 
within  the  last  fifty  yeara,  would  have  called  the  products  of 
the  vU  vitalia.  It  desires  to  know  what  the  specific  enei^ies  of 
tbe  plant  are  capable  of  accomplishing,  in  shoit,  what  ia  going  on 
within  the  plant  in  the  way  of  life  processes.  As  will  be  readily 
seen,  the  whole  matter  is  summed  up  in  an  exhibition  of  enei^, 
which  in  former  daya  was  called  vital  energy,  and  thought  to 
reside  exclusively  in  living  organisms,  but  now  held  to  be  only 
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a  speciftl  maQifeBtation  of  the  general  physical  forces  of  the 
uni  verse. 

The  eoergiee  of  plants  fall  into  two  categories,  those  which 
bring  abont  changes  in  the  intimate  structure  of  vegetable  eub- 
Btanues,  and  those  which  bring  about  movement;  and  hence  we 
call  physiology  a  eupeietructure  whose  foimdation  is  chemistry 
and  phytiiea.  Tlie  present  great  advance  in  the  science  may,  in 
large  measure,  be  traced  to  the  wonderful  advances  in  the  sciences 
of  chemistry  and  physics,  which  have  supplied  facts  and  methods 
to  assist  the  physiologist  in  his  study  of  life  processes. 

Yet  it  would  be  an  egregious  mistake  to  suppose  that  physiology 
is  bnt  a  dependency  of  chemistry  and  physics.  The  substitution 
of  the  so-called  mechanical  philosophy  of  life  for  the  old  vitalistic 
philosoi>liy  has  not  in  any  way  rendered  the  vital  activities  less 
wonderful,  or  the  protoplasmic  display  of  energy  less  complex, 
less  inscrutable,  or  less  siii  generis.  The  meaning  of  the  word 
life  shows  no  likelihood  of  being  solved  until  the  chemical  and 
physical  constitution  of  the  protoplasmic  molecule  is  undei-stood, 
and  that  is  too  far  away  to  make  speculation  at  this  time  worth 
while  ;  and  so  we  need  not  qunrrel  with  those  who  fancy  that  even 
when  that  advanced  goal  is  readied  the  problem  will  not  he  solved, 
but  a  mysterious  residuum  will  still  exist  to  endow  protoplasm  with 
autonomy.  Be  that  as  it  may,  the  path  of  present  advancement 
keeps  steadily  onward  in- the  clear  light  of  physical  laws,  and  ig- 
nores the  nearness  of  mystical,  unfathomable  shadows. 

But  returning  from  this  long  digression  in  separating  physiology 
into  the  tliree  reasonably  distinct  sciences,  —  caliology,  ecology,  and 
physiology  proper.  —  we  will  proceed  with  the  inquiry  regarding 
the  present  scientific  status  and  its  course  of  attainment  in  each  of 
the  three  branches.  It  is  not,  however,  any  part  of  my  purpose 
to  give  a  philosophical  or  historical  disquisition  upon  the  subject, 
hut  merely  to  point  out  a  few  landmarks  to  enable  us  to  get  our 
liearings,  eo  that  we  may  spy  out  the  land  and  obtain  some  opinion 
of  what  there  may  be  good  or  had  in  it. 

The  subject  of  caliology,  that  is,  the  various  phases  of  juvencs- 
cence,  including  especially  the  dynamics  of  the  young  cell,  has  not 
yet  received  systematic  presentation.  Although  a  vast  array  of 
facts  have  been  recorded,  mostly  to  be  sure  as  the  concomitants 
of  morphological  studies  and  scattered  so  widely  as  to  be  almost 
lost,  yet  the  value  of  the  subject  as  a  separate  inquiry  hga  aot  yet 
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much  impreBsed  itself  upon  botanical  students.  There  are,  doubt- 
less, most  excellent  reasons  for  this,  not  in  any  wise  dependent 
upon  tbe  importance  or  attractivenesB  of  the  subject  The  action 
of  a  machine  as  a  whole  depends  upon  the  interaction  of  its  parts; 
and  to  fully  understand  its  operation  requires  a  knowledge  of  its 
mechaniein.  No  adequate  theory  of  the  physiological  proceeses 
in  the  mature  organism  was  possible  until  the  character  of  the 
cellular  framework  and  the  distribution  of  tissues  had  been  well 
worked  out ;  and  in  tlie  investigation  of  cellular  physiology  there 
occurs  the  same  inherent  difficulty.  The  structure  of  the  cell  in 
all  its  microscopic  detail  must  be  ascertained,  and  when  the  micro- 
scope fails  us,  there  must  be  well-framed  theories  of  the  physical 
organization  of  the  parts,  before  solid  advancement  in  undei'staod- 
ing  cellular  activity  can  be  expected. 

The  labors  of  Strasburger  have  been  especially  noteworthy  in 
establishing  an  adequate  morphological  basis  for  the  interpretation 
of  cellular  activity.  If  we  were  to  point  to  a  single  work  as  pai^ 
ticularly  conspicuous  in  this  connection,  it  would  be  his  Zellbildung 
und  ZelltheiUmg  (1875),  which  introduced  hardening  and  staining 
methods  into  the  study  of  the  cell,  and  may  be  said  to  have  created 
a  new  school  of  Uistologists,  even  more  conspicuously  represented 
among  zo61(^lsts,  possibly,  than  among  botanists.  Great  accu- 
racy and  a  far  clearer  interpretation  have  been  attained  by  the 
new  methods,  causing  a  rapid  accumulation  of  trustworthy  facts 
regai-ding  tlie  parts  of  the  cell,  especially  of  the  reproductive  cell 
and  its  neighboi'S,  and  of  the  succession  of  changes  as  the  young 
organism  or  as  the  liiatogenic  elements  pass  toward  maturity.  In 
this  important  work  America  can  count  some  able  investigators 
and  valuable  contributions,  especially  in  making  known  the  devel- 
opment of  the  metaspermic  embryo  and  accompanying  changes. 

Morphological  knowledge  of  the  cell  and  of  the  stages  in  repro- 
duction must  necessarily  be  followed  by  inquiry  into  physiological 
processes.  Already  the  wi-itings  of  De  Vriea,  Strasburger,  Klebs, 
Voehting,  Wiesner,  and  Vines  have  indicated  the  directions  for 
study.  The  greatest  impulse  to  the  physiological  study  of  repro- 
duction, however,  has  been  given  by  Weismann,  although  not 
himself  a  botanist,  and  not  drawing  heavily  from  the  botanical 
storehouse  to  support  bis  theories.  KHgeli's  idioplastic  tiieory  of 
1884,  and  De  Vries's  later  theories,  have  not  of  themselves  been 
Bufficient  to  arouse  botanical  enthusiasm.    The  whole  domain  of 
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ca!iology  ie  suftering,  in  fact,  for  leaders,  —  men  chie%  koowu  for 
their  reBearchea  in  tbis  field.  The  science  needs  &  Lionieus,  a 
Sachs,  or  a  Gray  to  bring  it  into  prominence  and  to  inepira  en- 
thusiasm and  a  following.     Some  day  it  will  be  in  vogue. 

L'lKin  turniog  to  ecology,  we  And  the  conditions  wholly  changed. 
There  are  elements  of  popularity  in  the  eoieuce  that  have  made 
some  of  its  topics  familiar  to  the  geucral  reader,  even  before  the 
boundaries  of  the  science  have  been  mapped.  The  fascinating 
and  epoch-making  observations  of  Charles  Darwin  on  the  pollina- 
tion of  orchids  and  other  flowers,  at  the  same  time  bringing  to 
light  the  long  lost  Pompeian-like  treasures  of  Sprengel,  gave  an 
impulse  to  a  line  of  study  stilt  full  of  promise.  The  extensive 
Britiuga  of  MuUer,  Delpino,  and  in  our  owe  country  Charles  Rob- 
ei'tson,  have  provided  large  stores  of  knowledge,  and  at  the  same 
time  opened  up  attractive  vistas  for  furtlier  observation. 

Thus  we  might  enumerate  many  other  topics,  which  are  more  or 
less  familiar  to  every  one  having  the  slightest  acquaintance  with 
botany,  and  to  some  others  as  well.  If  we  ask  how  these  matters 
came  to  be  so  widely  known,  the  answer  is  not  far  to  seek,  and 
not  obscure.  The  marvellous  in3[)iration  which  came  with  the 
writings  of  Cbarlea  Darwin,  and  the  fact  that  he  cultivated  eco- 
logical subjects  more  than  any  other,  together  with  his  theories  o( 
adaptation  and  natural  selection  which  provided  a  key  to  the  rid- 
dles of  nature,  making  what  were  before  matters  of  course  now 
matters  of  tiie  liveliest  import,  turned  the  attention  of  the  botanical 
world,  and  of  all  other  lovers  of  plants  as  well,  even  of  some  who 
cannot  be  placed  in  either  class,  in  this  direction.  l\'e  may  call 
Darwin  the  father  of  vegetable  ecology,  for  had  be  not  written,  the 
field  would  have  lain  largely  uncultivated  and  uninteresting. 

In  America  the  year  1887  saw  the  establishment  of  a  series  of 
state  institutions,  which  gave  a  wonderful  influence  to  the  study 
of  ecology.  American  botany  owes  much  to  the  Agricultural 
Experiment  Stations,  especially  in  promoting  a  knowledge  of 
vegetable  pathology  and  ecology.  Together  with  the  Agricultural 
Department  of  the  general  government,  they  have  enabled  Ameri- 
can botanists  to  become  the  leading  Investigators  and  writers  upon 
pathological  subjects,  giving  a  position  and  imparting  a  value  to 
the  science  of  plant  diseases,  both  scieotiflc  and  practical,  that  ten 
years  ago  would  have  been  inconceivable.  What  has  been  done 
for  pathology  is  likely  to  be  done  for  ecology,  as  it  is  the  second 
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Bobject  in  importance  calti?ated  by  etation  botanistB.  In  the 
latter  acience  the  assistance  of  the  Agricoltural  Colleges  is  also 
importaat,  for  in  a  few  years  the  subject  will  andoabtetlly  hold 
a  commauding  position  in  the  carriculum  of  the  agricultural  and 
general  s<:ience  courses  of  these  institutions,  and  be  regarded 
as  the  culminating  and  leading  feature  of  a  course  of  botanical 
study.  It  may  seem  presumptuous  and  fanciful  to  claim  so  much 
and  be  so  positive  in  face  of  the  fact  that  at  the  present  time 
the  subject  is  a  nomen  incognitum  to  the  makers  of  curricula  in 
these  institutions ;  but  careful  examination  of  the  subject  matter 
of  tbe  science  shows  that  even  in  its  present  rather  chaoUc  condi- 
tion it  embraces  more  points  of  vital  interest  to  the  lover  and 
cultivator  of  plants  than  other  departments  of  botany,  being  less 
recondite,  and  yet  at  the  same  time  underlaid  wit^  a  broad  and 
attractive  philosophy.  What  is  most  needed  at  present  is  a  suit- 
able text-book ;  for  the  value  of  the  subject  will  be  more  quickly 
rect^nized  when  it  is  displayctl  in  well  arranged  form. 

It  would  be  interesting  and  profitable  to  take  a  survey  of  the 
development  of  the  different  branches  and  topics  of  the  science, 
but  I  sball  content  myself  with  barely  mentioning  one  or  two  which 
especially  flourish  in  this:,  country.  Recently  a  new  life  has  been 
infused  into  the  study  of  floras  and  tlie  distribution  of  plants  by 
what  is  called  the  "  biological "  method,  the  inspiration  having 
been  derived  in  the  first  place  from  the  zoologists.  This  method, 
which  has  so  for  been  most  successfully  applied  to  limited 
areas  in  the  western  part  of  the  United  States,  undertakes  an 
explanation  of  the  present  louation  of  forms  by  considering  sev- 
erally and  collectively  the  various  external  and  inherent  factors 
promoting  and  restricting  their  development,  including  the  recipro- 
cal influence  of  proximity.  Of  the  names  prominent  in  this  con- 
nection, those  of  Coville,  Trelease,  and  Macmillan  are  especially 
worthy  of  mention.  The  last  has  done  good  service  by  calling 
attention  to  the  significance  of  tension  lines,  in  his  account  of  the 
"  Metaspermse  of  the  Minnesota  Valley,"  There  is  a  phase  of 
phylogenetic  study  which  has  received  some  attention  of  late,  in 
form  of  tlie  breeding  of  plants.  It  is  a  subject  especially  adapted 
to  experiment  station  work.  The  leader  in  this  line  of  research, 
L.  H.  Bailey,  has  also  materially  promoted  ecological  studies  by 
his  numerous  biogenetic  and  other  writings. 

Coming  to  physiology,  sensu  atricto,  we  find  the  domain  of  the 
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science  bo  wel!  defined  and  ita  eeveral  areas  so  well  cultivated  tliat 
a  clear  Btatement  of  its  main  problems  is  now  possible.  Not  much 
advancement  was  made  before  the  beginning  of  the  present  century. 
'X'he  most  notable  achievements  had  been  the  publication  of  Hales's 
brilliant  work  on  the  pressure  and  movement  of  sap,  which  intro- 
duced the  physical  side  of  physiology  to  the  world,  and  Ingen- 
housz's  equally  entertaining  volume  npon  his  discoveries  regai-ding 
the  uses  of  green  organs,  which  introduced  the  chemical  side  of 
physiology  to  the  world.  The  century  was  ushered  in  by  Knight's 
classical  essays,  in  which  it  was  first  pointed  out,  among  other 
things,  that  there  was  a  substantial  reason  why  roots  grow  down- 
ward and  stems  upward,  and  by  De  Saussure's  researches  upon 
respiration  and  other  chemico- physiological  matters.  It  is  worth 
mention  that  Hales,  Ingenhousz,  Knight,  and  De  Saussure  were 
Dot  botanists,  although  they  cultivated  botanical  subjects ;  neither 
were  Senebier,  Du  Uamel,  Dutrochet,  Liebig,  Boussingault,  and 
others,  who  assisted  in  laying  the  foundations  of  the  science,  bat 
were  physicists,  chemists,  and  horticulturists.  And  to  this  day 
much  important  data  is  contributed  to  the  science  by  workers  in 
other  fields. 

Thus  facts  accumulated,  important  discoveries  were  made,  and 
the  mysteries  of  the  life  processes  in  plants  were  gradually  un- 
folded. But  it  was  not  until  1865  that  the  science  was  given  the 
commanding  position  due  to  it.  Then  appeared  the  first  treatise 
which  set  forth  the  phenoniena  and  laws  of  vital  processes  with 
due  regard  to  proportion,  and  with  clear  philosophical  insight 
Sachs,  in  his  "  Experimental  Physiology,"  became  the  founder  of 
the  science  in  its  modern  aspect.  He  set  forth  with  critical  dis- 
crimination the  most  important  matters  pertaining  to  the  organism's 
relation  to  light,  heat,  electricity,  and  gravity,  the  pi-ocesses  of 
nietnl>oliBm,  nutrition,  and  respiration,  and  the  movement  of  water 
and  gases  in  the  plant.  With  rare  foresight  he  excluded  all,  or 
nearly  all,  topics  not  strictly  belonging  within  the  true  scope  of 
the  science,  and  presented  the  whole  subject  matter  in  an  entii-ely 
original  form,  breaking  away  from  the  customs  of  his  predeces- 
sors and  adopting  advanced  scientific  methods.  It  was  an  epoch- 
making  book.  As  Strasburger  has  recently  said  in  his  history  of 
botany  in  Germany,  "  the  work  at  once  restored  vegetable  physi- 
ology to  its  place  at  the  centre  of  scientific  research." 

The  book  has  never  been  translated  into  English,  and  so,  while 
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it  stimulated  the  Btudy  of  physiology  in  Germany,  and  physiologi- 
cal laboratories  suoa  became  common,  led  by  the  famous  one  at 
IVUrzburg,  presided  over  by  Sachs,  American  botany  felt  little  of 
the  new  movement  until  the  appearance  of  Sachs's  "  Text-book  " 
in  English  dress  a  decade  later.  Even  then  the  new  science  (for 
such  it  was  in  America)  gained  but  an  insecure  footing.  After 
another  decade,  in  1885,  appeared  the  first,  and  to  the  present  the 
only,  treatise  on  physiological  botany  by  an  American  author. 
This  was  written  by  Goodale  in  response  to  the  desire  of  Asa 
Gray  to  have  the  several  parts  of  his  "  Text^book  for  Colleges" 
expanded  into  separate  treatises,  in  order  to  more  fully  represent 
the  status  of  botanical  science.  As  late  as  1872  Dr.  Gray  con- 
templated writing  tiie  work  himself,  but,  his  time  proving  iusuffi- 
cient,  he  assigned  the  task  to  his  wortliy  colleague.  The  title  is 
used  in  its  broad  sense,  and  included  histological  anatomy,  ecoli^y, 
and  caliology,  as  well  aa  physiology  proper,  the  last  being  by  no 
means  the  most  conspicuous  part  of  the  book.  The  encyclopedic 
fulness  of  the  work  better  adapted  it  for  a  reference-book  to  ac- 
company a  course  of  lectures  than  as  a  text-hxwk.  It  greatly 
helped  the  science  in  America,  however,  especially  aa  it  stimulated 
experimeutal  study  by  a  set  of  laboratory  exercises  given  as  an 
appendix.  The  year  following  appeared  Vines's  "Physiology 
of  Plants,"  in  some  respects  the  most  philosophical  and  well- 
digested  presentation  of  tlie  science  yet  written  in  any  language ; 
and  only  a  year  later  Etill  came  Sachs's  new  treatise  on  the  same 
subject.  These  two  vorks  were  loo  bulky  to  serve  "well  as  text- 
books for  nndergi-aduate  students,  but  were  a  source  of  inspiration 
to  maturer  students  and  to  investigators.  The  present  year,  com- 
pleting the  thinl  decade  since  the  physiological  epoch  began,  has 
seen  the  altogetlier  admirable,  altliough  brief,  account  of  the  sci- 
ence by  Vines,  forming  part  of  his  "  Text-book  of  Botany,"  anil 
two  excellent  laboratory  manuals,  one  by  Darwin  and  Acton  of 
England,  and  the  other  an  Euglish  adaptution  by  MaeDougal  of  a 
German  work.  With  these  treatises  elementary  instruction  is  well 
provided  for,  and  their  effect  is  already  seen  in  the  rapid  introduc- 
tion of  the  study  as  a  portion  of  botanical  instruction  in  colleges, 
and  even  high  schools,  throughout  the  country. 

Thus  far  only  the  pedagogical  side  of  the  science  has  been 
brought  prominently  forward  ;  but  what  can  we  say  of  the  re- 
search side?    So  for  as  America  is  concerned,  there  is  no  research 
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eide ;  the  science  \e  equipped  and  expanded  with  facts  and  theories 
from  foreign  eources.  A  few  papers  embodying  original  investi- 
gations liave  been  published  hy  American  teacliers,  but  they  were 
the  result  of  studies  carried  on  in  German  laboratories,  A  dozen 
or  two  papers  liave,  indeed,  been  issued  from  our  own  laboratories 
within  the  last  five  years,  but  all  of  them  have  been  the  worlc  of 
students,  mostly  in  preparation  for  a  degi'ee.  America  has  noth- 
ing to  show  that  can  in  any  wise  compare  with  the  important  dis- 
coveries made  and  still  being  made  by  Francis  Darwin  in  England, 
De  Viies  in  Holland,  Wiesner  in  Austria,  or  Saoha,  Pfeffer,  Vocb- 
ting,  Frank,  and  others  in  Germany.  There  are  ample  reasons  why 
this  state  of  tilings  ne<?d  not  be  considered  humiliating,  and  yet  it 
is  to  be  deplored  as  most  nnfortunate. 

Let  us  turn  to  a  hasty  examination  of  some  of  the  problems  of 
physiology  which  await  solution.  They  stand  ont  prominently  in 
every  chapter  of  the  science,  and  suggest  to  the  scientific  mind  most 
tempting  opportunities  for  original  investigation.  The  nutrition 
of  plants  is  so  imperfectly  understood  that  it  may  appropriately 
be  said  to  be  a  bundle  of  problems.  So  little  do  we  know  of 
the  processes  that  even  what  constitutes  the  plant's  food  is  in 
doubt.  We  know,  for  instance,  that  lime  and  magnesia  are 
taken  into  the  plant,  but  whether  they  are  directly  nutritive  by 
becoming  part  of  living  molecules,  or  whether  they  serve  as 
aids  to  nutritive  processes,  or  become  the  means  of  disposing  of 
waste  materials  within  the  organism,  cannot  be  definitely  stated. 
And  to  a  greater  or  less  extent  similar  conditions  exist  respect- 
ing potassium,  phosphorus,  sulphur,  iron,  and  chlorine,  which 
in  fact  embrace  all  the  eo-caiied  mineral  elements  of  plants. 
The  movements  and  transformations  of  the  two  most  characteris- 
tic elements  of  oi^anic  structures,  carbon  and  nitrogen,  are  a 
little  lietter  known.  Some  progress  has  Ijeen  made  in  tracing 
the  steps  by  which  the  simple  molecule  of  carlx>n  dioxide  derived 
from  the  atmosphere  is  built  up  into  the  complex,  organic  mole- 
cule of  starch.  ISut  the  further  process  by  which  the  starch  mole- 
cule combines  with  otiiera  to  form  tliemost  complex  and  important 
of  all  |ylant  substances,  protoplasm,  is  yet  an  almost  complete  mys- 
tery. The  story  of  tlie  progress  of  discovery  in  ascertain iiig  the 
means  by  which  plants  get  their  nitrogen  is  a  fascinating  one,  and 
is  not  yet  ended.  These  matters  in  part  lie  at  the  very  founda- 
tion of  tlie  most  fundamental  of  industries,  agriculture.    Intensive 
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farmiDg,  and  the  highest  success  in  the  raising  of  all  kinds  of 
crops,  is  greatly  promoted  by  a  knowledge  of  the  nutritive  pro- 
cesses in  plants.  The  botanists,  who  thirty-five  years  ago  demon- 
strated  that  carbon  was  taken  into  the  plant  through  the  leaves, 
and  not  to  any  material  extent  through  the  roots,  struck  a  theme 
that  revolutionized  agricultural  practice  and  added  greatly  to  the 
wealth  of  the  world.  The  more  recent  discovery  of  the  connection 
of  symbtonts  with  leguminous  and  some  other  plants,  by  which  the 
abundant  supply  of  nitr<^en  in  the  air  is  converted  into  food  avail- 
able for  higher  plants,  has  also  greatly  affected  agricultural  prac- 
tice. The  whole  subject  of  the  mttrition  of  plants  is  so  bound  up 
with  intelligent  farming  and  all  manner  of  plant  cultivation  that 
advancement  of  this  part  of  physiology  means  an  increase  in  ma- 
terial prosperity  as  well  as  in  scientific  knowledge.  Ample  pro- 
vision for  its  prosecution  would  be  a  valuable  investment  for  any 
people,  and  particularly  so  for  the  people  of  these  United  States. 

There  are  many  ways  in  which  plants  show  similftr  physiolc^i- 
cal  processes  to  those  of  animals;  and  plants  being  simpler  in 
organization,  their  study  may  often  be  made  to  promote  a  knowl- 
edge of  animal  physiology.  The  greatest  similarity  between  the 
two  kingdoms  lies  in  various  phases  of  nutrition,  respiration,  and 
reproduction.  The  greatest  divergence  is  to  be  found  in  the  mani- 
festation of  irritability.  Those  fundamental  processes  upon  which 
being  and  continued  existence  depend  are  much  the  same  through- 
out animate  nature,  but  the  processes  by  which  the  oi^anisro 
commnnicntcs  with  the  world  outside  of  itself,  and  through  which 
it  is  enabled  to  adjust  itself  to  environmental  conditions,  the 
processes  which  in  their  highest  development  are  known  as  sensa- 
tions, have  attained  great  differentiation,  running  along  essentially 
different  lines  of  development.  The  prevalent  view  that  plants 
occupy  an  intermediate  position  between  the  mineral  and  the 
animal  kingdoms  is  not  true  iu  any  important  respect.  Neither  is 
it  true  that  the  faculties  of  animals,  especially  of  the  lower  animals, 
are  foreshadowed  in  plants.  No  just  conception  of  animate  nature 
can  be  obtained  by  conceiving  it  to  lie  in  a  single  ascending  series. 
It  constitutes  two  diverging  and  brsucbing  series,  like  the  blades 
and  stems  in  a  tuft  of  grass,  which  we  may  assume  have  been 
derived  from  a  common  germ.  There  are  two  fundamental 
characters  which  manifested  themselves  eariy  in  phylogenctic 
development,  one  structural    and  one  physiolt^ical.     The  struc- 
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tural  character  of  the  histologic  integament  of  the  oigaDiam,  in 
aoiroaU  soft  and  highl;  elastic,  in  plants  firm  and  but  sligbtly 
elastic,  gave  rise  to  the  two  series  of  forms,  structurally  con- 
sidered, which  we  call  animals  and  plants.  The  physiological 
character  of  free  locomotion  for  most  animals  and  a  fixed  position 
for  most  plants,  determined  the  line  of  separation  for  the  develop- 
ment of  those  powers  of  the  organism  classed  as  irritability  and 
sensation.  So  great  have  been  the  differences  which  these  funda- 
mental characters  have  brought  about,  that  the  stimulating  action 
of  external  agents,  such  as  light,  heat,  and  gravity,  have  produced 
very  diverse  powers  in  the  two  kingdoms.  Animals  have  a  won- 
derful mechanism  which  enables  them  to  see,  while  plants  have  a 
no  less  wonderfully  specialized  sensitiveness  by  which  they  assume 
various  positions  to  secure  more  or  less  illumination.  Animals 
have  a  sense  of  equipoise,  but  plants  have  a  very  dissimilar  and 
even  more  remarkable  sense  of  verticality.  And  so  on  throughout 
the  list  of  stimuli,  the  reactions  are  not  the  same,  but  are  differ- 
entiated along  entirely  separate  and  divergent  lines.  The  period 
is  fortunately  well  past  when  physiology  was  chiefly  cultivated 
with  an  arriere  pent4e  as  to  its  value  for  interpreting  the  functions 
in  man,  and  hence,  in  claiming  for  this  department  of  study 
the  most  exalted  position,  and  the  most  intricate  and  interesting 
of  botanical  problems,  we  need  not  be  distracted  by  any  lurking 
cui  bono,  or  feeling  of  having  come  short  of  ample  returns  for 
conscientious  effort,  although  the  facts  do  not  elucidate  any  point 
in  human  or  animal  physiology.  Some  of  the  dissatisfaction  which 
caused  G.  H.  Lewes  to  abandon  the  pursuit  of  his  early  dreams  of 
a  comparative  psychol<^.  and  M.  Foster  to  discontinue  his  early 
study  of  comparative  general  physiology,  as  both  authors  have 
assured  us  they  did,  may  possibly  be  traceable  to  a  lack  of  single- 
ness of  purpose  in  taking  the  good  of  the  organism  itself  in  each 
grade  of  development  as  the  point  of  view  in  pursuing  the  study. 
But  as  all  vital  activity  rests  upon  a  common  basis,  it  is  not 
improbable  that  the  key  to  some  of  the  fundamental  mysteries  of 
physiological  action  will  yet  he  found  in  a  study  of  the  well 
developed  functions  exhibited  in  the  simpler,  nerveless  structure 
of  plants,  and  thus  a  truer  philosophy  of  life  in  general  be 
attained. 

Id  closing,  a  few  words  in  regard  to  the  fature  of  vegetable 
physiology  in  America  may  not  be  out  of  place.    In  many  ways 
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the  conditioDS  under  which  botan;  exists  in  America  are  very 
different  from  those  in  other  countries.  In  Europe  the  class-rooma 
are  filled  chiefly  with  medical  students,  for  whom  a  moderate 
amount  of  botany  is  considered  essential,  and  the  incentive  for 
advanced  worli  in  most  instances  is  not  strong.  In  this  country 
the  botanical  classes  are  lai^er,  with  more  varied  interests,  of  which 
medicine  forms  only  a  small  part,  and  the  study  usually  stands 
upon  the  same  footing  as  that  of  the  other  sciences.  The  attain- 
ment of  equal  recognition  as  a  substantial  element  of  an  educational 
course,  superseding  the  notion  that  it  constituted  only  an  efflores- 
cence to  be  classed  with  belleB-lettree  and  other  reSnements,  was 
the  beginning  of  a  prosperous  period.  One  of  the  effects  of  this 
prosperity  was  to  make  the  botanist  more  jealous  of  his  reputation, 
and  with  the  beginning  of  the  nineties  he  entered  a  vigorous  pro- 
test againet  the  appropriation  by  the  zoologists  of  the  terms 
'*  biology  "  and  "  biologist."  It  was  fair  evidence  that  botanists 
had  awakened  to  a  recognition  of  common  interests  with  the  rest 
of  the  world,  and  of  the  advantages  of  keeping  welt  abreast  with 
the  times.  Later,  the  eyBtematiste,  finding  that  other  departments 
of  natural  history  had  devised  improved  ways  for  naming  natural 
objects,  undertook  to  fall  into  line  and  reform  the  method  of 
naming  plants,  which  led  to  the  first  serious  break  in  unanimity 
which  American  botanists  have  known.  So  warm  has  been  the 
contention  that  a  few  have  descended  to  peimiual  reflection  and 
invective,  which  were  never  before  known  to  mar  the  amicable 
adjustment  of  differences  of  opinion  among  American  botanists. 
But  this  storm  is  likely  to  pass  and  leave  the  atmosphere  clearer, 
brighter,  and  more  invigorating;  and  it  is  to  be  hoped  that  no 
trace  will  remain  of  an  interruption  of  good  fellowship  and  general 
comradery  which  has  heretofore  distinguished  the  botanists  of  this 
country. 

It  is  the  broadened  horizon  for  botany  in  general  which  makes 
the  outlook  for  vegetable  physiology  so  eapecially  auspicious. 
This  is  the  country  of  all  others  where  its  practical  and  educa- 
tional importance  is  likely  to  be  most  fully  recognized,  and  where 
the  best  equipped  and  most  independent  laboratories  can  most 
readily  be  established.  One  difficulty  yet  besete  it,  the  difficulty 
of  making  known  what  is  needed.  Botany  has  not  before  required 
much  more  than  a  table  near  a  window  for  its  microscope  and 
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reagents,  a  case  for  the  berbarium,  and  a  few  shelves  for  books, 
and  it  is  difficult  to  make  it  understood  that  the  new  department 
needs  rooms  with  special  Sttings  and  expensive  apparatus.  If 
there  were  only  one  well  equipped  laboratory  in  the  country,  it 
might  be  cited  as  a  model,  but  even  that  advantage  is  yet  lacking. 
It  can  be  explained  that  the  chemical  side  of  the  subject  needs 
much  of  the  uBual  chemical  apparatus  and  supplies  with  many 
special  pieces,  tliat  the  physical  side  requii-es  similar  provision, 
and  that  many  pieces  of  apparatus  are  demanded  which  cannot  be 
obtained  in  the  markets  owing  to  the  newnens  of  the  subject, 
necessitating  provision  for  making  apparatus  of  both  metal  and 
glass ;  but  the  explanation  rarely  conveys  a  full  appreciation  of 
how  essential  and  extensive  this  equipment  is  expected  to  be.  In 
the  Gtting  of  the  laboratory  there  should  be  rooms  for  the  chemical 
work,  with  gas,  water,  sinks,  and  lioods,  and  rooms  for  the  physical 
work,  with  shafting  for  transmitting  power  to  clinostats  and  cen- 
trifugals, with  devices  for  regulating  moisture  and  temperature, 
and  with  as  ample  provision  for  light  as  in  a  greenhouse.  There 
should  also  be  dark  rooms  into  which  a  definite  amount  of  light 
may  be  Introduced  by  means  of  arc  lamps,  and  other  special  rooms 
for  special  lines  of  study.  It  is  easy  to  see  that  a  well  stocked 
greenhouse  is  required  to  supply  healthy  plants  when  needed  for 
study,  but  the  value  of  a  botanic  garden  may  not  be  so  apparent. 
It  need  only  be  pointed  out  here,  however,  that  Charles  Darwin 
examined  116  species  of  plants  belonging  to  T6  genera  to  prepare 
his  brochure  on  climbing  plants,  and  it  might  have  been  more 
complete  with  greater  opportunities. 

The  man  who  is  to  preside  over  a  department  of  this  kind,  in 
which  research  work  is  to  be  carried  on,  and  instruction  undertaken 
suitable  to  a  university,  cannot  be  one  of  St.  Thomas  Aquinas's 
homo  univa  libri,  for  physiology  touches  upon  the  adjacent  sci- 
encea  to  a  far  greater  extent  than  do  other  departments  of  botany, 
and  requires  a  more  intimate  acquaintance  with  a  wide  range  of 
knowledge. 

After  careful  consideration  of  the  subject,  it  seems  safe  to  pre- 
dict that  the  next  great  botanical  wave  that  sweeps  over  America 
will  be  a  physiological  one.  As  the  green  chlorophyll  grain  of 
vegetation  is  the  great  primal  storage  battery,  absorbing  and  fix- 
ity the  energy  of  the  snn,  and  making  it  available  for  doing  the 
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work  of  the  world,  —  in  fact  supplying  nearly  all  tbe  power. 
except  that  from  wind  and  water,  required  in  commercial  enter- 
priae,  whether  derived  finally  from  animal  force,  wood,  coal,  steam, 
or  electricity,  —  so  the  subject  which  includes  the  fundamental 
study  of  a  matter  of  auch  univereal  importance  will  without  doubt 
eventually  attaia  to  a  place  in  public  esteem  commensurate  with 
its  importance. 
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Variatiok  ATTnt  BrBTH.    Bj  l*rof.  S.  H.  Bailrv,  Ithaca,  H.  T, 

Thb  carrent  dlscasBlons  of  the  causes  of  variations  are  concerned 
chiefly  -with  those  forms  whtch  are  conKenllal.  I'he  present  paper  de- 
signs to  show  that  a  ^ven  set  of  individuals  starting  equal  niav  arrive  at 
very  unlike  destinies  and  may  Impress  these  differences  upon  the  oObprlntf. 


Tbk  DiamHTTioN  bktwxxm  ANUCitLs  and  plants.    By  Prof.  J.  C.  Arthur, 
Lafayette,  Ind. 

Attkntiom  In  called  to  the  present  and  former  use  of  physiological 
characters  to  dlstlngalsh  plants  and  animals  and  their  Insufflctency,  and 
to  th«  necessity  of  using  structural  characters.  The  following  diagnosis 
Is  suggested:  Plants  are  organisms  possessing  (In  their  vegetative 
state)  a  cellulose  Investment;  animalB  are  organisms  possessing  (In  their 
vegetative  state)  a  proteld  investment,  actual  or  potential. 

[This  paper  will  be  printed  In  the  American  NatDratlst  for  Nov.,  1896.] 


S  OF   AN  AMT  (ATTA   TABDIORASA  BDOKL.), 

By  Waltbr  T.  Swwnts,  Washington, 
D.  C. 

[ABBTBACT.] 

Belt  was  the  first  to  sukk«^  i°  1"^^  ^li't  the  Central  American  leaf- 
cutting  ants  (^Atta  sp.),  use  the  cnt-np  leaves  they  carry  Into  their  nesta 
as  a  soil  on  which  to  cultivate  fungi  which,  instead  of  the  leaves,  serve  as 
food  for  the  ants.  Before  Belt's  careful  observations  It  had  been  com- 
monly supposed  that  the  leaves  were  used  for  constructive  purposes. 

In  1698  Hdller  published  a  magnificent  work  on  the  fUngns  gardens  of 
ants  in  South  Brazil.  He  showed  that  not  only  did  the  species  of  AOa 
caltlvate  a  fungus  on  chewed-up  frajcments  of  leaves,  but  that  most  re- 
markably they  make  a  pure  culture  of  a  single  species  and  that  they 
prevent  the  fungus  from  prodnclng  conldia  or  other  fmit  forms.  They 
cause  It  Instead  to  produce  groups  of  globular  Inflated  hypha  ends,  which 
A.  A.  A.  a.  VOL.  HJT  la*  (186) 
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ar«  lt)dehi3C«Dt  &nd  almost  incapable  of  germioatlon,  but  which  ktvc 
admlrablj  as  food  for  the  ants.  Mfiller  proved  that  tbey  live  eicluBively 
on  these  "kohlrabis."  The  ntasB  of  fungus  produces  exceedingly  abundant 
conldtal  fructlfl cation  of  two  sorts  If  Ibe  ants  be  removed;  as  long  u 
thcj  are  preeeut  only  kohlrabis  are  formed.  On  rare  occaalons  the  per- 
fect form  of  the  fungus  la  developed — a  new  species  of  BoxiU*  {B. 
gonglylophora,  MtSUer).  All  four  species  of^Atta,  near  Blumenau,  culti- 
vate the  same  species  of  fungus  though  ApteTo$tigma  and  Ssphomyrarx. 
two  allied  genet's  of  AUint,  both  cultivate  dlOttrent  fungi. 

In  July  of  this  year  I  examined  some  colanles  of  AUa  tardigrada  wUch 
Mr.  Fen^nde  had  found  In  the  vicinity  of  Washington.  The  nests  are 
small  subterranean  cavities,  6-10  cm.  Id  diameter,  situated  from  i  to  15  or 
30  cm.  below  the  snrface.  Some  nests  have  one  cavity,  others  two.  Al- 
most the  whole  cavity  Is  filled  with  a  grayish  material  loosely  and  Irreg- 
nlariy  connected  togettier.  By  watching  the  ants,  It  was  determined  tiiat 
they  carried  Into  their  nests  the  excrements  of  some  leaf-eating  Insect, 
lying  on  the  ground  nnder  neighboring  oak  trees.  This  same  material 
was  found  to  constitute  at  least  a  Urge  part  of  the  substance  fllllag  the 
nest.  Even  with  a  low  magnifying  ions,  tufts  of  minute  sparkling  bocUes 
could  be  seen  on  the  fragments  of  the  ningus  garden,  while  the  whole 
mass  was  Interpenetrated  by  the  white  mycelium  of  a  fungus. 

Examination  with  higher  magnification  showed  that  the  glistening  tufts 
were  really  composed  of  "kohlrabi"  even  more  perfectly  spherical  than  anj' 
figured  by  H.  MoUer.  The  mature  kohlrabi  were  very  mnch  larger  than 
the  mycelium  below,  being  2i  to  62/x  wide  and  SO  to  66."  long,  while  tb« 
supporting  mycelial  threads  were  only  4  to  8^  in  diameter.  There  la  no 
septa  dividing  the  kohlrabis  from  the  mycelial  threads. 

The  whale  appearance  of  the  fungus  Is  strikingly  similar  to  that  foniil 
by  MCUer,  and  it  Is  by  no  means  Impossible  that  it  will  prove  to  be  Uie 
same  species  though  the  kohlrabis  are  nearly  twice  as  large  as  what  he 
reports, 

A  living  colony  of  antti  wltb  their  fdngus  garden  was  exhibited. 


Antidruht  in  PLiMTS.    By  Prof.  G.  Macloskie,  Princeton,  N.  J. 

[ABKTKAITT.I 

Two  fears  ago  I  found  that  there  are  two  kinds  of  maize,  both  pro- 
dacedby  grains  from  the  same  ear,  and  one  the  reverse  of  the  other  In  the 
overlapping  of  the  leaves,  Iti  the  splrailty  of  the  young  leaves  In  th« 
embryo  and  In  the  aspect  of  the  grains  on  the  very  young  ear  on  wUdi 
they  are  borne.  The  diversity  of  the  adult  plants  was  found  to  depend  on 
the  place  of  origin  of  the  ovules,  which  seem  to  take  a  twist  In  contrary 
directions.  For  this  reason  I  caU  this  habit  Antidrwn]),  adding  that  It  la 
a  primitive  character,  dominating  the  whole  plant ;  and  that  it  is  codudoq 
to  all  the  Oraminess. 

I  have  now  discovered  that  fiowering  plants  are  all,  so  far  as  t  hs^^ 
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been  able  to  exftniine  tbem,  aDUdromlo.  Of  every  species  there  appou 
to  b«  dextrorse  and  Blnlatrorse  Individuals  In  about  equal  Dumbers;  de- 
pending on  the  origin  of  the  ovules  being  either  from  the  right  or  left 
margin  of  Qie  carpel.  This  character,  being  primitive,  Is  In  man;  plants 
diBgulsed  bj  twlnlnge  of  stems,  b;  spreading  out  of  leaves  to  light,  by 
secondary  torHlons  of  Bowers,  and  by  difflculty  of  orientating  seeds.  Thns, 
111  some  plants  wi' detect  It  best  in  the  phyllotaxy,  In  others  In  the  Inflo- 
rescence, and  In  iiOQie  cases  In  the  seeds.  It  Is  easily  determined  from  the 
seeds  of  Bean,  Almond,  CoBlta,  Nelumlilnm,  Corn ;  from  the  folding  of  the 
petals  In  Water-lily,  trota  the  Inflorescence  and  phyllotaxy  of  Ladies' 
Tresses  {Sptrniithn  prcecox,  Wiitson) ;  and  raost  frequently  from  the  phyl- 
lotaxy, which  U  here  revived  In  science  with  a  new  signlflcancj.  In  a 
very  large  nainber  of  orders  the  phyllotaxy  la  dextrorse  la  one-half  and 
slntstrorse  In  the  other  half  of  the  Individuals;  and  I  think  this  the  asnal 
rule  when  not  overlurned  by  secondary  changes. 

Using  these  combined  characters  I  have  found  anttdromy  to  fall  lu  no 
ca»e  thus  far  examined.  (I  have  not  yet  examined  the  orders  with  oppo- 
site leaves ;  save  that  In  Cofl*eB  the  enfolding  of  the  endosperm  and  the  ex- 
ternal forms  of  the  akenes  are  antidromic.)  The  following  orders  have 
been  all  examined  as  to  some  of  their  species,  with  positive  Tesalts, — 
Bfrlieridaeeit,  CmriffrK.  XyiaphiEarea:,  Maltacea,  Gerani<KeiK,  Legunti- 
Hoste,  Boaacra,  Onagniffa:.  Rubiaefie,  Umbellfferee,  Compositat,  LobeUem, 
BorraginaceiK,  SfropkHlnr(ace<e,  ConvolvHlaceie,  Nolanactre,  ProUacf.ce, 
EuphoTbiaceat,  8ali<;arr.tr,  CupuHfurx.  Aracfo:,  OrrhidaMoe,  Liliacex,  Mu- 
xacf.ce,  JnncactfE,  Ci/peraceie,  Graminea, 

Plants  prodnced  by  cnttlngs  or  fruin  bulbs  retain  the  same  hind  of 
nplrallty,  aa  If  their  several  Individ nallams  were  only  of  a  qnaUfled  kind. 
But  I  And  that  Arotds,  Iris  and  Rushes,  when  grown  by  branching  of  a 
common  root-stock,  become  antliiroralc,  as  if  the;  were  produced  from 
seeds.  This  shows  an  unexpected  peculiarity.  In  llqnldambar  the  ph;l- 
lotax;  varies  as  between  dlfl'erent  branches  of  the  same  tree.  The  diver- 
sity of  seeds  on  opposite  sides  of  the  same  carpul  (easily  observed  In  the 
lienn-pod)  anggests  a  curious  hind  of  antidromic  heredity,  and  this  not- 
withstanding the  apparent  discontinuity  occnrrlng  In  the  origin  of  the 
oospore  within  the  embr;o  sac.  (Coflfea  shows  seed-vessels  as  well  as 
seed-coats  and  seed-contents  taking  part  in  this  morphological  duplicity.) 
This  law  promises  to  be  fertile  in  explaining  puixlcs,  and  often  leads 
us  to  note  peculiarities  of  parts  which  have  hitherto  been  overlooked.  I 
would  suggest  Its  nae  as  a  possible  explanation  of  the  splitting  In  differ- 
ent directions  of  timber  belonging  to  the  same  species,  a  phenomenon 
which  has  been  explained  hy  some  as  cansed  by  wind  pressure  on  the 
growing  trees. 


By  Prof.   G.   Macloskie,   Princeton.  N.  J. 


Tar.  adventitious  roots  of  maize,  Instead  of  ending  In  a  snberlied  root- 
cap,  have  a  club-shaped  mass  of  soft,  deliquescing  cells,  which  on  entering 
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tbe  soil  become  a  nidus  for  tbe  laznriaDt  growth  of  a  partlcalar  micro- 
ecopic  fangQs.  Other  tnembers  of  Grainlnen  hare  a  almllac  «tmctnr«. 
TboM  parasitic  or  a;mblotlc  fangi  may  poaalbljhelptoexpMo  tbeaUlltjr 
of  OraiDloeie  to  extract  idtrogenous  food  without  ImpoTerishlng  the  loU. 


Bbcordimg  apparatus  por  tbs  btddt  op  transpi ratios  of  rLktm. 
By  Albkrt  F.  Woods,  AsslsUnt  Chief,  DWIsloii  of  VegeUble  Pbj- 
itolofj  and  Fatholog;,  U.  S.  DepartineDt  of  ARricnltnTe,  Wai>hln|- 
ton,  D.  C. 

[AB8TRACT.1 

Debckiptiok  of  an  automatic  device  for  regiNterlDg  the  loss  of  nater 
t>7  transpiriDg  plants.    The  apparatus  Itself  was  tised  to  Ulnstnte  tbe 


PRBSSURK,  NOBHAL  WORK  AND  SDBPLUS  KNBBOT  IN 

Oro.  M.  Holfkrty,  stud.  FhU.,  Leipzig,  QenDanj. 


General  state  ments^concernlnK : 

1.  PresBurea, — interior  and  CKterlor. 

2.  Resistances, — natnral  and  arttflclal. 

3.  Work-efltets, — Dormal  and  extra. 

4.  PfeDbi'a  results  showing  amount  of  preaanre. 
6.    Questions  to  be  discussed. 

6.  The  gfpsDin  method  and  "  preasore  Bpiinft "  for  root  pre$tuft, 

7.  Table  and  platted  curve  to  show : 

a.  Tine  of  begtnoing. 

b.  Rate  of  progress. 
e,    Haxiroam. 

8.  The  dynamometer  and  "  pressure  spring"  Tot  Uem preuurf. 

9.  Table  and  platted  curve  to  show : 

a.  Time  of  beginniDg. 

b.  Rate  of  progress. 

c.  Maximum. 

10.  Comparison  of  the  tii>rma;  work  (stem  lifting  its  own  weight)  wiUi 

the  extra  utork  (stem  lifting  lead  weights). 

11.  Conclusions  and  general  slgntflcance  of  the  resulta. 


IfoTcs  OK  thk  ninth  bdition  of  thr  London  cataloouk  of  aiirrD'H 
PLANTS.    By  Dr.  N.  L.  Bbitton.  Colnmbla  College,  N.  T.  Cltj. 
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Obouku  tixginica  L.  a  horpbolooical  and  anatomical  btuuy.  B< 
Dr.  Thko.  Holm,  AMUUnt  Pathologist,  U.  S.  Dept.  Agricsltuce 
WublngtoD,  D.  C. 


AsKNESALsketcb  of  tbesjHlemKttcpiwltlonof  tttlspUnt.bued  upon  the 
morphological  chKrActere.  mad  the  anfttomy  of  its  T&rlous  organs  with  ref- 
erencei  lo  the  same  of  other  plants,  especlallj  saprophytes  ami  paikBlres. 
The  paper  was  tUnstratcd  by  diagrams  and  alcoholic  ftpeclmens. 

[This  paper  will  he  printed  In  the  Publication s  of  the  DlvliioD  of  Vege- 
table niyelology  and  Pathology,  Dept.  of  Agricuitare.] 


BoTAmr  OF  Yakutat  bat,  Alahka.    By  Fredrbick  V.  Covillb,  Botanist 
of  the  U.  S.  Departmeat  of  Agrlcnltnre,  Washington,  D.  C. 

A  RBFORT  on  a  coltectioD  of  plants  made  at  Yaliatat  Bay,  Alaetca,  by 
Frederick  Fnnston  in  1892,  with  a  general  account  of  the  relation  of  plant 
life  to  enrlronmental  conditions  and  to  native  Industries. 

[This  paper  will  be  printed  In  Contributions  from  the  U.  S.  National 
Herbarium.] 


POISONINQ  RY  BHOAD-LEAVtD  LAURBI.,  Ralmia  latikoua.      By  Frbdiougk 

V.    OOVIIJ.B,   Botanist    of  the  U.  S.    Department  of  Agriculture, 
Washington,  D.  C. 


I  of  the  poisoning  of  a  ]>iana  inonliey  in  the  National 
Zo51ogical  Park,  Washington,  D.  C,  throngh  the  eating  of  Kalmia  leaves; 
accompanied  by  a  rfaumfi  of  oar  knowledge  of  andromedotoiln,  the 
polsonoDB  principle  of  this  plant,  prepared  by  Mr.  V.  R.  Chestnut. 

[This  paper  will  be  printed  in  a  report  of  the  U.  S.  Department  of 
Agriculture.] 


The  numbkr  of  bforb  mothkrcklls  in  thb  sfohamgia  of  fkrhs.  By 
Wn.iM  L.  Jkpson,  Assistant  in  Botany,  Univ.  of  California,  Berke- 
ley, Cal.    (Presented  by  Geo.  F.  Atkiksoii.) 


DBTAI1.S  the  Investigation  determining  the  number  of  spore  mothercells 
in  the  sporangia  ot  Plerii  crelica,  with  comparleone  of  other  species  of 
Fteridoptayta. 
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The   WATBKlfBLOM     WILT   AND   OTRRR    WILT    DISEASES  DUB    TO   FUSARIUM, 

By  Dr.  Brwih  F.  Smttr,  Asst.  Pfttholofclst,  IMv.  Veg.   FhjB.  anil 
Path.,  U.  S.  Depanment  of  Agrtcultare,  Washington,  D.  C. 

Thu  paper  notes : — 

(1)  The  conflTTEiatlon  of  statements  made  before  this  Section  last  ;esr 
r«spectlng  the  nature  and  caose  of  the  watermelon  wilt. 

(2)  The  discover;  of  two  additional  staces  of  the  watermelon  fnngus. 
making  three  In  all,  vU. :  (1)  Minute,  elliptical,  colorless  conldla  pro- 
duced Inside  the  living  plant  on  whlt«  mycelium  which  plugs  the  water 
ducts;  (2)  Large  Inn nlHte.  8-G  septate  con idl a  borne  in  great  numbers  an 
pale,  salmon-colored  conldia-beds  on  the  surface  of  vines  killed  by  the 
Internal  fungns ;  (S)  Globose  or  oblong  terminal  or  Intercalary  thin  walled 
clilamydospores  occurring  on  tlie  surface  of  the  wilted  stems  and  also  In 
tiny  brick  red  masses  In  pure  cultures  on  horse  duntt-  ITS  cr.ses  from 
soil  Infections.  Disease  just  as  readily  Induced  by  inoculating  the  soil 
with  mycellam  derived  from  an  external,  nrcnate  sharp- t>oin ted.  S-septaie 
spore  50/x  long  as  by  that  from  nn  Intornal.  straight,  narrowly  ellipsoidal, 
non-septate  spore  lO.'t  long. 

(4)  Vltsilty  of  the  fangue,— alive  at  end  of  ten  months  twenty-tbrc« 
days  on  dried  out  agar,  and  living  In  honte  dung  at  end  of  eight  monthn. 
Biperlmental  proof  that  fungus  lives  over  winter  In  the  earth. 

(6)  Appearance  of  very  brilliant  ciilorB  — yellow,  brown,  crimson,  pur- 
ple, vlolft,  etc.  —  when  the  fungus  Is  cultivated  on  cooked  starchy  media 
free  from  alkali.  On  boiled  rice,  for  example,  tt  develops  the  most  bril- 
liant carmine  and  the  substratum  becomes  Intensely  acid,  but  if  a  sufDcient 
quantity  of  sodlnm  carbonttte  be  added  tlie  funjius  remains  pure  white 
the  same  as  it  does  in  the  alkaline  contents  or  the  ducts  of  the  plant  iUelC 
or  on  alkaline,  meat-infusion,  peptone  agar. 

(6)  Discover?  this  year  of  serious  wilt  diseases  in  a  number  of  other 
cultivated  plant", — sweet  potato,  cabbage,  cow-peas, — In  all  of  which  the 
disease  Is  preceded  by  the  appearance  of  a  FnsRrinni  In  the  water  ducts 
of  the  plant,  which  in  some  way  causes  a  decided  browniny  of  the  same 
and  followed  by  the  appearance  on  the  Kur  face  of  the  dend  plant  of  conidls 
beds,  bearing  tunulate,  3-6  septate  sporen,  indistinguishable  from  those 
found  on  the  dead  watermelon  stems. 

(7)  Some  account  of  Mr.  Atkinson's  cotton  and  okra  wilt  drawn  fran 
Held  studies  in  1866,  near  Charleston,  S.  C. 

(7)  Discovery  and  descrlptlonof  NeMridta  trocheiphila,  a.  new  ascomj- 
cetous  fungus  on  wilted  cow-peas,  proof  that  the  internal  and  eitenal 
fungus  are  but  two  conldial  stages  of  this  ascomycete,  nnd  strong  probS' 
bllUy  that  the  watermelon,  cotton  and  okra  wilt  diseases  here  mentioned 
are  due  to  the  same  fungus.  (Since  this  was  written  the  ascomycetoaa 
st«ge  of  the  watermelon  fungus  has  been  discovered,  and  also  that  of  the 
cotton  fungus,  and  they  are  identical  with  that  previously  found  on  the 
cow-peu.  Tbematnreform  has  afltnitles  both  with  .Veetn>IIa  and  Xetan- 
oupora  and  appears  to  be  an  undescrlbed  species.    A  fall  account  will  be 
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glren  aa  bood  as  cross-laoculatlotia  have  ahonn  coDclnalvely  that  ttie  three 
diseases  «re  IdentlcaL) 
[This  paper  will  be  printed  b;  U.  S.  Dept.  of  Agriculture.] 


The  southern  tomato  bliobt.  B;  Dr.  Erwin  F.  Smith.  Assistant 
FatliologiBt,  Dlv.  Vtg.  Pli;s  and  Patli.,  Department  Agriculture, 
Washington,  D.  C. 

Tub  more  Importaot  points  set  forth  in  this  paper  and  believed  to  be 
established  are : 

(1)    NoD-ldentlty,of  the  tomato  wilt  and  the  cucumber  wilt. 

(8)    Identity  ot  the  tomato  vrllt  and  potato  wilt. 

{3}  Susceptibility  of  vHilone  Other  Solanaieoua  plants,  including  the 
egg-plant. 

(4)  Cause  of  the  disease,  as  determined  by  Inocolatlons,  a  bacillus  the 
biology  of  irhich  has  not  been  fully  worked  out,  and  a  complete  account 
of  which  has  been  leeeryed  for  a  subsequent  paper. 

(5)  The  stiukiiig  wtt-rot  due  apparently  to  one  or  more  organisms  that 
follow  In  the  path  of  the  true  parasite. 

(6)  Prtmar;  infection  of  the  plants,  aa  a  rule,  through  the  parts  above 
groond,  and  very  readily  obtained  In  the  greenhouse  by  needle  pricks 
from  pore  culture. 

(7)  In  the  potato,  rot  of  the  tuber  follows  Infection  of  the  foliar  parts, 
and  commences  In  the  vascular  system,  i.  e.,  In  tJiat  part,  of  the  tuber 
which  is  In  direct  connection  with  the  stem. 

[This  paper  will  probably  be  printed  as  part  of  a  Bulletin  by  U.S.  Dept. 
of  Agriculture.] 


THK   COMBTANCT    of    THK   BACTMKlAr.    FLORA    OF    FORK    MILK.        Bj    H.     L. 

BoiXEY,  Prof.  Bot.  N.  n.  Agrtc.  College,  Fargo,  North  Dakota. 

[ABgTBACT.l 

This  paper  is  a  report  of  a  number  of  original  Investigations,  bearing 
upon  the  point  of  the  constancy  of  species  and  physiological  types  of  bac- 
teria present  In  normal  fore  milk.  In  general  the  evidence  of  the  work, 
which  was  conducted  upon  the  milk  of  ten  diflbreut  animals  dnrlng  three 
winter  months  and  upon  that  of  three  animals  during  the  month  of  July, 
Is  to  the  effect  that  species  ma;  be  quite  constant  In  the  udder  of  an  Indi- 
vidual animal,  but  that  there  Is  but  slight  evidence  of  constancy  amongst 
dllferent  animals,  even  nnder  the  same  conditions. 


A  NBw  Caufornu  livkkwort.    By  Prof.  Douolah  H.  Camfbkll,  Stan- 
ford University,  California. 

[abstract.  I 
Account  of  a  new  llTerwort  allied  to  Sphsrocarpus,  collected  near  San 
Dl^o. 
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PaitsoMAi.  NOMBMCiATURR  IK  TBI  Mt:xomtcktb8.    By  O.  F.  Cook.  Pro- 
feSBor  or  Nat.  Science,  Monrovia,  Liberia  (Hantlngton,  N.  Y.)- 

Of  the  two  systems  of  Domeaolftture,  only  the  personal  hfts  beea  uatd 
In  the  MTXomycetes.  TbiB  la  lUnBtrated  by  two  recent  monogr^lu  of 
thegroap.  Of  41  liners  and 430  species  In  Massee's  "  MyxogattrtM"  otlj 
33  generic  and  160  epeclflc  names  appear  In  Lister's  "  Myettoxoa."  If, 
however,  nnlformlty  with  the  future  Is  to  be  secured,  the  still  more  radi- 
cal change  necexaitated  by  the  application  of  the  principle  of  priority 
should  be  made.  Nearly  all  the  genera  established  by  Roetafloski  mnat  be 
aupp1ant«d  by  names  disused  far  dfty  years  or  longer. 

It  also  appears  that  the  oldest  generic  names  were  bo  employed  that  the 
Qsnal  method  of  appllcatliin  of  the  law  of  priority  will  nPceHSltste  thai 
generic  names  be  shifted  from  one  family  to  another  accordlnic  as  certain 
characters  are  looked  upon  aa  of  greater  or  less  importance.  Thus  then 
are  three  generic  conceptions  to  which  tiie  name  fhysarum  may  be  ^>- 
pUed.  This  confusion  can  be  avoided  if  we  rccogDlze  the  practice  of 
considering  the  first  species  under  a  genus  to  be  the  generic  type  fron 
which  the  generic  name  can  not  be  separated. 

[Printed  In  the  Bulletin  of  the  Torrey  Botanical  Club.] 


An  ExoaBCus  upon  Alnus  lbavks.     By  Mrs.  Pu>Ra  W.  Pattrbsoh.  H 
Hammund  St.,  Cambriiige,  Hass. 

[ABSTRACT.] 

Thx  paper  notes  the  first  recorded  appearance  of  one  of  the  BzoasccE 
upon  the  leaves  of  Ainns  in  America.  The  material  was  collected  in  the 
Stony  Brook  Reaervallon  of  the  Metropolitan  Parte  sjotem  of  Boston, 
MasB.,  June  17,  1B96,  by  A.  B.  Seymour  and  F.  W.  Patterson.  The  fungus 
dlffbrs  materially  from  Exoatcia  Toiguinelii  (West.)  Sadeb.,  E.  epiphjfllv 
Nadeb.  and  Taphrina  Sadeheckit  Johans.,  Ihe  European  forms  upon  Alnus 

The  naming  of  the  species  is  postponed  until  fnrther  collections  may 
throw  additional  light  upon  its  development  and  the  extent  to  which  thr 
hoBt  IB  affected. 


StJMMAHTOFA  RBVlSIUNOPTHBaSNDS  DlCBANUM.    ByCHARLBsR.  BaRNBS. 

Frof.Bot.,  Univ.  of  Wisconsin  and  RodnetH.  Triix,  Ph.D  ,  Instructor 
In  Pharm.  Bot,,  Univ.  of  Wis.,  Madlfon,  Wis. 


Thr  authors  present  a  report  upon  the  species  of  the  genus,  most  of 
which  have  been  critically  examined;  diacnss  the  proposed  new  species 
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MUblUhed  bj  Kindberg  &D(t  b;  C.  Mllller  &  Eindberg,  of  which  bcvbd- 
teen  oiit  of  eighteen  tie  probably  to  be  referred  to  already  described 
species :  and  point  oat  the  apeclea  on  which  further  llfflit  Ih  dcMlred. 


L  coM>Rs.     By  Prof.  J.  H.   Pili 


DkmombtraI'IOM  of  the  unalyitlg  of  a  number  of  ItDral  colors  on  the  basis 
uf  standards,  proposed  In  another  pnper. 


By   H.    L   HuMtKLi..  Xnn't  ITof..  Bacteriology. 
University  of  WlaconalD.  Madison.  Wis 

DiaKiSB  noted  is  a  leaf-rot  Id  cabbage  that  si'i-nis  to  be  associated  wlih 
bacteria  although  the  author  has  not  succeeded  an  yet  In  prudncliiK  a  re- 
currence of  the  disease  by  the  Inoculutlon  of  pure-  cultures  of  organisms 
Isolated.  The  dlseasu  la  first  noticeable  In  the  axil  i>f  the  lower  leaves  In 
tbe  snlcuN  on  the  upper  tdde  of  tbe  petiole.  This  depression  In  usually 
filled  with  moisture  and  the  disease  often  gains  an  entriiuce  at  this  point 
tbrougb  the  uiechanlcal  rents  that  are  caused  by  the  rapid  growth  of  this 
succulent  tissue  Once  within  the  cuticle,  tbe  rot  spreads  riipldly  in  the 
loose  cellnlar  p8renchy(oa  until  U  meets,  in  Its  course,  the  ft iiro- vascular 
bundles  of  the  petiole. 

Thin  tissue  evidently  affords  a  better  medium  for  the  growth  and  spread 
uf  tbe  germ,  for  the  disease  works  Its  way  rapidly  through  the  length  of 
the  petiole  by  the  way  of  the  spiral  vessels  of  the  xylem. 

Id  this  tissue,  the  disease  proereMses  rapidly,  spreading  out  laterally  at 
a  slower  rate  so  that  tbe  ilecay  follows  the  course  of  tbe  dlff^ent  bundle 
systems  particularly  those  on  the  upper  and  lateral  faces  of  the  petiole.  This 
materially  Interferes  with  the  metabolic  functlonH  of  the  plant,  canning  h 
wllttog  of  the  affected  leaves.  The  trouble  so  far  has  not  proved  to  be 
very  serious  except  during  wet  weather  and  where  tbe  plants  were  copl- 
onaly  watered  by  sprinkling.  The  progress  of  the  malady  can  be  easily 
arrested  by  catting  off  tbe  affacted  leaves  close  to  the  main  stalk.  Tbis 
disease  seems  to  be  a  different  one  than  that  described  by  Rarman. 


OBBWtVATIOSa  0«  THB  DaVKLOPMKNT   OP   UNCINULA    SPIKiLia.       By    B.    T. 

Galloway,  Chief   of  tbe  Division  of    Vegetable  Physiology  and 
Pathology,  U.  S.  Department  of  Agriculture.  Washington,  D.  C. 

TUK  development  of  mycellnm,  conldla,  and  perltliecia  Ih  discussed  and 
the  germination  of  the  ascospores  Is  described. 


id  By  Google 


HiPTORr    AMD    PKBBENT    HTATUS    OP    ORAMOa    OUI.TURK    IM     FLORIDA-      Bt 

Charuw  Purtbb  Hart,  M.D.,  Wyoming,  Ohio. 

HavinO  reBldeil  during  Lhe  past  winter  on  &  Urge  orange  grove  in  Flor- 
ida, the  author  made  a  speclalstady  of  theell^ct»  offreeilnK  temperature; 
OD  the  vitality  of  the  CItrue  family,  especially  of  the  orange  and  letonn. 
throughout  the  peninsnla,  together  with  the  history  and  present  condi- 
tion of  orange  culture  In  the  state,  meteorological  oliservadooB,  and  other 
matters  pertalDlDg  to  the  sabject. 


Thb  IcrFBCT  OF  eCDDBK   CHAHQES  OF  TUKOOR  AND  OF   TmPBRATDBE  ON 

OROWTH.    B;  RoDKKT  H.  Trub,  Ph.D.,  UqIt.  of  Wis..  Madison.  Wis. 

Tbb  purpose  of  Che  Investlgatloo  was  to  ascertain  whether  the  fact  of 
change  Id  the  concentration  of  the  sabstratDm  or  of  the  snrroundlng 
temperature,  as  such,  InSuences  plant  growth.  Radicles  of  Vicia  /aha 
were  nsed  as  objects  of  study. 

The  sudden  transfer  of  a  radicle  either  from  wat«r  to  a  one  percent 
KNO,  solution,  or  vice  verta,  was  round  to  produce  a  retardation  of 
growth  for  various  periods  of  time  following  the  change.  If  a  radicle 
was  accommodated  to  the  KNOj  coluilon  by  a  stay  of  two  or  three  day» 
In  this  medium,  the  transfer  to  water  was  followed  by  a  much  longer 
period  of  retarded  growth  than  when  the  time  spent  In  the  KNO,  nolo- 
tion  was  brief  and  accommodatloa  had  not  completely  taken  place.  Thil 
the  retaidaUon  is  dtie  to  the  irritable  properties  of  the  plant  is  shown  by 
the  fact  Ihat  when  the  change  of  medium  causes  a  vtry  material  increase 
of  turgor  pressure,  hb  Is  lhe  case  In  the  transfer  from  KNO,  solution  to 
water,  the  ^owtb  rate  following  the  change  falls  belnvr  the  normal  rate 
characteristic  for  both  water  and  the  saltpeter  solution.  Growth  and 
turgor  pressure  are,  therefore,  shown  to  stand  in  no  directly  propoitfonit 
relaUoD. 

Simitar  resnlte  were  found  to  fallow  temperature  changes,  the  length 
of  the  retardation  period  depending  (1)  on  the  distance  between  the  ex- 
tremes and  (2)  In  case  of  the  transfer  from  low  temperatures  to  a  normal 
range,  on  the  length  of  time  spent  at  the  lower  limit.  As  a  general  mle, 
the  lower  the  minimum  limit  or  the  more  extended  the  time  spent  here. 
the  longer  the  period  elapsing  before  a  growth  rate  characteristic  of  the 
higher  temperature  was  assumed.  Between  temperatures  near  the  maxi- 
mum limit  and  a  normal  range,  the  few  experiments  perfurmed  gave  sim- 
ilar resnlts.  it  being  understood  that  here  the  higher  temperature  acted  In 
the  same  manner  as  the  lower  limit  In  the  experiments  previously  referred 

Imtnedlately  upon  transferring  a  radicle  either  from  1°  C.  to  19°  C.  or 
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"ir^  -vtrta,  a  Rllght  elong&tlon  or  contraction  nas  observed,  origtnattnK  In 
t.be  pnrely  pbyslcnl  pbeoomeDon  of  tnrgor  change  In  the  cells  doe  to  tem- 
perature variation.    This  Is  governed  hy  the  same  laws  as  gas  pressure. 

Thus  it  follows  that  change,  aa  sach.  (I)  In  tlie  ('oncentratlon  of  the 
substratum  and  coDseqaeatlj  In  the  turgor  pressure,  and  (2)  In  the  aar- 
i-onndlDg  temperaturp,  when  Miidden  and  extrenii',  nets  as  a  sbooh  to  the 
Irritable  or)tanlsm  producing  a  more  or  less  pron  mi  need  retardation  of  the 
ratt.'  of  growth. 


KxrKRlMENTS  IN    PULLlMATIKa    AND    liyBRIUlZi:<0   THE   OIUNOK.      By  H.J, 

Wkbbkii,  Assistant  Physiologist  nnd  fathologlat.   Dep't  of  AicHcul- 
ture,  Washington,  D.  C. 


KBPORT  OF  COMMITTBR  OF  SBCTION  ti. 
Your  Committee  on  Bibliography  bega  leave  to  submit  W\a  folluwiu;; 

The  author's  index  to  Ainerican  literature  has  been  continued  tbrongh- 
out  the  past  year  with  the  cooperation  of  the  editors  of  tlie  Dultetln  of 
the  Torrey  Botanical  Club.  Various  dlfficnltleR  arialnj;  In  the  course  of 
that  publication  auggest  to  tbu  cominitte<^  tlie  following  necessary  llralta- 
lions  to  the  contents.     It  Is  recommended  therefore : 

i.     That  all   bacteriological,   horticultural,  and   agricultural   titles   Iw 
i^sclnded ;  but  In  any  cnse  of  doubt  the  title  is  to  be  included. 
2.     That  all  references  to  exslccatu  be  excluded. 
a.     That  all  references  to  reviews  l)e  excluded. 

The  committee  reports  also  that  the  Journal  index  which  It  waa  hoped  to 
liegin  In  the  past  year  has  Iteen  delayed  by  the  denlre  to  cooperate  with 
and  obtain  the  benent  of  the  work  of  a  ulmllar  sort  about  to  be  begun  by 
the  Boston  Public  Library.  The  committee  expects  tlint  thla  will  be  pub- 
lished very  shortly. 

The  committee  has  also  made  arrangements  fur  the  publication  of  a 
subject  Index  of  American  llteruttire.  This  Is  tn  bei;in  with  Jaonarj, 
1B96. 

The  committee  received  a  grant  of  *26  from  the  -V.  A.  A.  S„  for  the 
printing  of  thernleH  of  citation  and  the  expenses  of  distributing  the  same. 
The  stereotyping,  printing  and  dlHtrlbutiTig  of  nearly  one  thousand  copies 
of  these  rules  have  left  a.  balance  of  only  $0.64  In  the  hand«  of  the  chair- 
man. An  a  small  additional  expense  will  probably  be  incurred  thu  com- 
mittee recommends  that  the  council  be  requested  to  grant  So, 00  additional 
for  the  expenses  of  the  committee.  [The  grant  whs  made  by  the  Coun- 
cil,] 

C.  K.  Uaknkh.  Cbnlrman, 
A.  B.  Seymouk, 
N.  L.  Brtttok. 
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Bkbolvkd  that  n  committee  of  three  be  appointed  by  tbe  ctmlr  to  cod- 
(ilder  aod  report  next  jeur  npon  the  needed  tmproTements  In  tbe  Inter 
DAttonal  Blbllogrsphj  of  Botany. 

Tbe  chair  appolnied  m  the  committee,  HfBsra.  HnHPBRn,  Coviuz 
and  UNDUifrooD. 
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FRANK  HAMILTON  CUSHING, 

VICE  PRESIDENT,    SECTION   R. 


ITS    4NTIQUITT. 


One  of  the  most  aocient  of  the  things  men  have  made  ie  the 
arrow.  There  is  no  weapon  the  lineage  of  which  can  be  unbrokenly 
traced  further  or  to  a  simpler  beginning.  We  have  been  apt  to  lose 
sight  of  this  through  associating  as  insepiLrabk,  alike  in  origin  and 
use,  the  bmo  with  the  arrow.  Bui  I  think  it  can  be  shown  tliat  the 
arrow  had  been  perfected  in  well  nigh  all  its  parts,  had  attained 
rank  ns  the  chief  weapon  and  one  of  the  supremest  posseasioos  of 
man,  and  bad  given  rise  to  a  surprising  variety  of  things  and  naes 
long  ere  the  simplest  bow  had  been  conceived  of  or  fashioned. 

If  this  be  true,  then  the  arrow,  in  its  ancestral  or  embryonic  form 
at  least,  was  as  old  as  either  the  stone  axe  or  the  shaped  knife  of 
flint,  if  not  older;  was.  in  fact,  coeval  with  the  knotted  clubs  and 
rough  stones  men  picked  up  at  need  in  the  wilds  they  earliest  trav- 
ersed ;  and  we  can  see  that  through  javelin  and  dart  and  harpoon 
it  was  sprung  from  the  spear  and  lance,  as  they  from  the  flre-sharp- 
ened  pike,  and  this  from  the  mere  pointed  stick— made  sharp  not 
by  art,  but  by  use — for  digging  or  hurling,  by  tarns. 

II. 

ITS   INFLUENCE. 

Again,  there  is  no  weapon  and  no  single  thing  that  for  ages  held 
sway  so  potent  over  the  minds  or  the  destinies  of  men,  or  wrought 
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more  varied  influeace  over  their  uistitutione  aod  customs  tbaD  did 
the  arrow  ;  for  I  think  1  can  also  make  clear  the  fact  that  as  it  was 
the  chief  reliance  and  resource  of  primitive  man  in  the  two  main 
activities  of  his  life,  war  and  the  chase,  it  speedily  became  his  first 
aod  ever  remained,  by  i-epresentation  at  least,  his  highest  iostrti- 
mentality  for  diviuiog  the  fate  or  fortune  its  use  so  often  decided. 
and  in  this  way  came  to  affect,  as  no  other  single  object  of  art  ever 
did,  the  development  and  hiwlory  of  mankind  in  general  the  wide 
world  over. 

There  is  far  more  basis,  then,  than  meie  romance  and  beaaty  of 
comparison,  for  the  poetic  meaning  of  tlie  arrow  of  literature, 
from  biblical  and  classic  allusions,  to  Shakespeare's  own.  "Jove's 
thunder-boltfl  "or  "Cupid's  darts,"  "Diana's  arrows"  or  the  "sfain- 
iug  shafts  "  of  Apollo,  or  of  "  Death  "  and  "  Destiny,"  were  real 
arrows  to  the  men  of  old  time,  for  to  them  the  love  pang  was  an 
actual  wound  from  a  I'andom  and  puny  childish  shot.  The  sharp 
pain  of  mortal  throe  or  the  slow  anguish  of  fleshly  ill  was  from  a 
veritable  stroke  of  the  cold  breath-sent  shaft  of  ghostly  foeman,  or 
was  the  ceaseless  rankling  of  some  venome-i  borb  of  envious  wix- 
nrd  or  gaunt  hungering  demon.'  The  Are  streak  of  the  skies,  the 
bright  rays  of  the  sun,  the  stinging  flight  of  the  sand-blast  or  hail- 
storm, and  the  sudden  frost-bite — all  of  these  were,  indeed,  to  theut 
the  very  counterparts  and  relatives  of  their  own  man-made  but 
magically  fashioned  and  feathered  missiles.  "  Straight," '*true," 
or  "  quick  "  as  "an  aiTow,"  "sure  as  a  shot,"  meant  more  to  them 
than  to  UB,  for  the  force  of  such  phrases  never  wore  out  so  Ion;:  »s 
archers  held  their  sway  and  men  spake,  like  Homer's  heroes,  witJi 
"  winged  words." 

III. 

ITS   RELATION   TO    ANTHROPOLOGY. 

In  presenting  to  you,  then,-  a  study  of  the  arrow,  I  am  not  de- 
parting HO  far  AS  might  seem  from  the  requirements  of  the  high 
office  you  have  so  kindly  called  upon  me  to  serve, for  I  would  offer 

I  TliuB  thv  y.uni  niiiiif  r.>r  a  ^neUltiK  I*  ijli»']iiiii  (Iniin  MtoVe.  as  ui'ruu',  iiikI  f'wi  th<- 
''ODtont,  tho  InnenDiMl  elumcol,  qUHllty,  HUbsUiiirc.  ur  rJiui'G  of  n  thln|t}.  tiiii  tlWralli 
rendereil  mesni  "nnow  In  <r" or" aiTOW.«iiii>F<)."  Thna,  hio,  rhunmatlHin  U  F*UeA 
hf  tha  ZuBixtlie  "  nlmliwr  ftil "  or  "  iHtrnnr.  of  anvieit"  nnd  In  trcntlns  thin  mnlaili 
their  Biorltnlne  men  try,  iifter  due  mantpalatluii  at  the  AlTer.teil  lUin,  to  pluck  turth  thi' 
iiitety  nmjwn  or  luirlw  thpy  Biippotie  lire  wlthtn,  vplth  magical  Auare-waiida  iif  eaulr 
reatherH,  blowing  I  until  j  the  while  lo  cnal  oat  thea«|iiili>nn-nilii!il]e«  and  Uiua  keep  theni 
from  harming  others  or  IhemaelvtB. 
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something  chflracteriBtic,  not  so  much  of  a  field,  nfi  of  a  method 
and  standpoint  of  inveatigation  whicli  I  believe  to  be  peculiarly 
adapted  to  the  needs  of  our  science ;  and  I  would  illustrate,  and 
hope  I  can  measurably  liemonatrate  herein,  how  special  lines  may 
and  should  be  followed  to  general,  and  as  far  as  can  be,  to  univer- 
sally  applicable  conclusions,  these  tendered  not  dogmalically.  but 
suggestively;  that  we  may  select,  say,  single  phases  and  arts  of 
humaoity  and  even  local  manifestations  ot  them,  and  should  not 
only  preiient,  but  study  them,  subjectively  ralher  than  objectively  ; 
not  externally  and  cat^orically  or  as  isolated  phenomena,  or  as 
mere  examples  of  racial  Mimilarities  and  dissimilarities,  nor  yet, 
primarily,  even  as  to  whence  they  came  etlmically,  but  rather,  as  to 
liow  and  why  they  became  at  ail,  and  origimdly, — as  illustrations, 
that  is,  of  the  laws  and  principles  which  have  governed  man's  devel- 
opment under  all  sorts  of  circumstances  and  in  every  age  and  land. 

It  is  in  this  spirit,  at  least,  that  I  treat  of  the  arrow  ;  not  as  a 
weapon  merely,  not  (iescriptively  to  any  greater  than  needful  ex- 
tont,  but  in  its  relation  to  the  history  of  man  and  his  culture- 
growth  ;  as  an  illustration  equal  to  any,  1  believe,  of  how  certain 
few  human  things  and  activities  have  been  born  (often  so  simply 
as  tu  have  been  inevitable  wheresoever  man  chanced  to  dwell),  and 
of  how  they  have  grown,  also  very  naturally  and  independently  of 
at  least  deliberate  deviling,  and  in  sii  doing  have  sometimes  given 
rise  to  multitudinous  other  and  diverse  things  and  activities,  thus 
profoundly  affecting  man's  psychological  as  well  as  racial  develop- 
ment, and  hence  contributing  inexorably  both  good  and  evil  les- 
sons and  iiifiuences  to  his  culture  everywhere,  and  everywhere 
similarly. 

If,  moreover,  I  am  at  times  seemingly  too  personal  in  style  of 
statement,  let  it  be  remembered  that  well-nigb  all  anthropology  is 
personal  history  ;  that  even  the  things  of  past  man  were  personal, 
like  as  never  they  are  to  om-selves  now.  They  must,  therefore,  be 
both  treated  and  work»jd  at,  not  solely  according  to  oi'dinsry  meth- 
ods of  procedure  or  rules  of  logic,  or  to  any  given  canons  of  learn- 
ing, but  in  a  pi-ofoundly  personal  mood  and  way.  If  1  would  study 
any  old,  lost  art,  let  us  say,  I  must  make  myself  the  artisan  of  it — 
must,  by  examining  its  products,  learn  both  to  see  and  to  feel  as 
much  as  may  be  the  conditions  under  which  they  were  produced  and 
the  needs  they  supplied  or  satisfied  ;  then,  rigidly  udhering  to  those 
conditions  and  constrained  by  their  resources  alone,  as  ignorantly 
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and  anxiously  strive  with  my  own  hands  to  reproduce,  not  to  imi- 
tate, these  things  as  ever  strove  primitive  man  to  prodnce  them.  I 
have  virtually  the  same  hands  he  had,  the  aame  physique,  gener- 
ally or  fundamentHlly  the  sauie  sctivial  and  mental  fonctions  too. 
that  men  had  in  ages  goue  by,  no  matter  how  remote.  If  then, 
I  dominate  myself  with  their  needs,  surround  myself  with  their 
material  conditions,  aim  to  do  as  they  did,  the  chances  are  that  I 
shall  restore  their  acls  and  1  heir  arts,  however  lost  or  hiddeo  ;  shall 
lej»m  precisely  as  they  learned,  rediscovering  what  they  discovered 
precisely  as  they  discovered  it.  Tbns  may  1  reproduce  an  art  in 
all  its  stages ;  see  how  it  began,  grew,  developed  into  and  affected 
other  arts  and  things— all  because,  uuderthe  circumstances  I  limit 
myself  to  the  like  of, — it  became  and  grew  and  differentiated  in 
otier  days. 

If  the  subject  be  in  paths  somewhat  different  from  this,  as,  for 
example,  some  portions  of  my  present  essay  are,  I  shall  also  think 
of  it  as  it  related  to  primitive  men  in  primitive  state  of  mind.  I 
would  divine  bow  the  men  of  old  felt  about  their  arrows,  and  what, 
therefore,  they  did  to  them  and  with  them.  They  were  simple,  like 
little  children,  given  to  looking  on  their  favorite  things  as  the  chil- 
dren of  to-day  look  upon  fnvoiite  toyM,  with  a  vast  deal  of  personal 
feeling,  emphasized  in  their  case,  to  huge  proportions,  by  the  tre- 
mendous part  these  uri-ows  l>ore  in  their  livjs.  They  had  no  knowl- 
edge of  physics  to  guide  them.  Analogy  was  their  explanation  of 
i-elationa,  and  the  dramatic  interpretation  of  these  relations  and  the 
phenomena  thereof  their  only  logic.  Aud  so,  behold,  the  arrow  was 
for  ages  looked  on  its  &  wand  of  enchantment  to  those  who  made 
and  used  and  lived  l)v  and  loved  it ;  was  to  them  a  symbol — a  ver- 
itable portion  and  potency  of  the  mightiest  forws  and  beings  that 
they  thought  (he  world  and  four  <|Uarters.  the  sky,  or  the  nnder 
earth  held  ;  was  thus  transcendent  over  tlie  skill  of  their  deftest 
archer ;  was  a  thing  of  magic,  and  waii  willful,  as  like  to  obey  the 
wind-bird  with  whose  feathers  they  had  winged  its  shaft  withal,  the 
god  in  whose  breath  it  wavered,  as  to  obey  themselves  or  bim  who 
wrought  and  loosed  it ;  for  itself  would  decree  his  luck  or  his  fate, 
not  he  who  sped  it,  else  why  all  so  vainly  at  times,  however  great 
his  skill  or  his  effort,  did  be  speed  it?  Therefore  it  played  as  large 
a  part  in  their  theoretical  and  mythical  as  in  their  practical  life, 
and  must  be  theoretically  and  imaginatively,  no  less  than  practi- 
call;  and  experimentally,  studied. 
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KT   mSCOVKRT   OF    ARKOW-MAKIHO. 

I  tell  you  in  det&il,  then,  how,  through  making  mnoy  arrowe,  I 
have  studied  the  arrow  and  its  development  practically ;  how,  by 
ueing  it  unweariedly  and  consorting  long  with  those  who  used  it 
actually  with  natural  |>urpose  and  method,  as  well  as  by  pondering 
deeply  upon  it  in  the  most  primitive  moods  I  could  muster,  I  have 
studied,  theoretically,  too,  its  meaDitigei  and  relations;  the  place 
it  held  iu  men's  hearts  and  minds  ere  ever  they  knew  of  goodlier 
friend  or  deadlier  foe. 

When  I  was  a  boy  less  than  ten  years  of  age,  my  father's  hired 
man,  while  plowing  one  day.  picked  up  and  threw  to  me  across  the 
furrows  a  little  blue  flint  arraw-point.  saying :  ''The  Indians  made 
that ;  it  is  one  of  their  arrow-heads."  I  took  it  up  fearfully,  won- 
deringly,  in  my  hands.  It  was  small,  cold,  shining,  and  sharp — 
perfect  in  shape.  Nothing  had  ever  aroused  my  interest  so  much. 
That  little  arrow-point  decided  the  purpose  and  cnlling  of  my  whole 
life.  It  predestined  me,  Indieti  and  gentlemen,  to  the  honor  I  have 
in  addressing  you  here  to-iiay,  on  arrows;  for  I  have  studied  ar- 
cbseology  far  more,  alas  !  than  anything  else — ever  since  I  treasnred 
that  small  arrow  blade  on  the  lid  of  an  old  blue  chest  in  my  little 
bedroom,  until  the  cover  of  that  chest  was  overfilled  with  others 
like  it  and  with  relics  of  many  another  kind. 

I  was  fortunate  enough,  not  long  after,  to  tind  in  a  neighttoring 
Held  a  place  where  some  of  these  blades  bad  been  made.  I  could 
see  that  they  had  been  fashioned  in  some  way  by  chipping,  for  the 
scales  lying  there  were  like  those  I  had  been  wont  to  strike  off  to 
see  the  sparks  fly.  When,  in  course  of  time,  1  lia^l  gathered  u  col- 
lection of  some  hundi'cds  of  relics  from  all  over  central  and  western 
New  York,  I  began  a  series  of  experiments  to  learn  how  these 
arrows  bad  been  matle.  Noone  could  telline,  and  I  had  no  books 
on  subjects  of  anthropology  then. 

There  was  a  farmer  in  our  neighborhood,  who,  when  young,  had 
gone  to  California.  It  was  in  the  days  of  "  Forty-nine,"  and  he 
had  been  pricked  in  the  shoulder  by  an  Indian  arrow.  He  may  not 
have  killed  the  Indian,  but  had,  at  any  rate,  his  whole  eheaf  of  ar- 
rows^-quite  as  [terfect  a  set  as  I  ever  saw.  They  were  all  pointed 
with  obsidian  tips,  like  mine  in  shape  and  finish,  but  smaller.     In 
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recogDition  of  my  passion  he  gave  me  two  of  them.  I  thought  the 
poiotB  were  of  glass,  and  forthwith  added  all  the  thit^  pieces  of 
bottle-gtass  aad  window-plate  I  could  gather,  to  my  store  of  raw 
material  for  practice.  With  this  1  worked,  now  and  then,  throogb- 
out  a  whole  season,  but  the  pi-oducts  of  mj  hammerings,  thot^h 
fair,  were  but  crude  compared  with  those  of  the  field. 

When  nearly  fourteen  years  of  age  I  discovered  in  the  woods 
south  of  Medina,  New  York,  an  ancient  Indian  fort.  I  bnilt  a  hut 
there,  and  used  to  go  there  and  remain  days  at  a  time,  di^ng  for 
relics  while  the  sun  shone,  and  on  rainy  days  or  at  night  in  the 
light  of  the  camp-fire,  studying  by  experiment  how  the  more  curi- 
ous of  them  had  been  made  and  used.  One  evening  I  unearthed 
a  beautiful  harpoon  of  bone.  I  had  a  tooth-brush.  I  chopped  the 
handle  off  and  ground  it  down  on  a  piece  of  sandstone  to  the  shape 
of  the  harpoon  blade,  but  could  not  grind  the  clean-cut  barbe  in 
its  edge.  I  took  my  store  of  flint  scales  and  set  to  work  on  it, 
using  the  flint  Hakes  in  my  fingers,  or  clamping  them  between  split 
sticks,  saw-fashion.  The  flint  cut  the  bone  away  as  well  as  a  knife 
of  steel  would  have  cut  it,  but  left  the  work  rough.  Now,  in  try- 
ing to  smooth  this,  I  made  a  discovery.     No  sooner  had  I  begun 


— Etjjerlnivnuil  Oliii 

to  scrape  the  bone  transversely  to  the  edge  of  the  flint  than  the 
bone  began  to  cut  the  flint  away,  not  jaggedly,  as  my  hammer- 
stone  would  have  chipped  it,  but  in  long,  continuously  narrow  sur- 
face flakes  wherever  the  edge  was  caught  in  the  bone  at  a  certain 
angle.  I  never  finished  that  harpoon.  I  turned  it  about  and  used 
it  as  an  ari-ow-flaker  by  tying  it  with  my  shoestring  to  a  little  rod 
of  wood  for  a  handle  and  pressing  it  at  the  proper  angle  to  points 
on  the  flint  which  I  wished  to  remove.  I  made  arrow  after  arrow 
thus,  in  the  joy  of  my  new  disco vei^,  until  my  hands  were  blistered 
and  lacerated,  in  one  place  so  deeply  that  the  scar  remains  to  this 
day,  and,  worn  down  to  a  mere  splinter,  I  still  preserve  my  Brst 
tooth-brush  flaking  tool  (Fig.  1). 

I  did  not  know  at  that  time  that  archceologists  the  world  over 
were  ignorant,  as  I  had  been,  of  just  how  fiint  implements  had  been 
made,  and  I  did  not  learn  until  my  now  so  lamented  friend,  Pro- 
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feuor  Baird,  called  me  to  the  Smithsonian  Institution,  in  1875, 
that  I  was  the  first  man,  or  rather  boy,  of  our  day  vho  bad  prac- 
tically discovered  how  to  make  implements  of  glass  and  flint  Oaked 
from  side  to  side,  and  in  this  indistinguishable  from  those  made  by 
primitive  peoples. 

I  have  told  this  hiBtory  ae  it  occurred  for  a  three-fold  reason : 
first,  to  instance  the  manner  in  which  I  disooTcred  flint-flaking,  by 
chancing  all  ignorantly  to  ToUow  precisely  the  course  primitive 
men  mnst  have  necessarily  followed  when,  and  as  soon  as  with  the 
hardest  and  sharpest  stone  they  could  get,  which  was  fractured 
flint,  they  tiied  to  scrape  and  fashion  bone  or  horn ;  secondly,  to 
convey  to  you  the  lesson  this  boyish  experience  taught  me — that 
I  could  leari)  more  by  strenuously  experiencing  with  savage  things 
and  arts  or  their  like  than  others  or  I  could  have  learned  by  actual- 
ly and  merely  seeing  and  questioning  savages  themselves  about 
such  things  and  arte.  Long  before  1  went  to  the  Smithsonian  or 
lived  in  Zuni  I  had  elaborated  from  the  simple  beginning  I  have 
chronicled  here,  some  seven  or  eight  totally  distinct  methods  of 
working  flint-like  substances  with  Stone-age  apparatus,  and  sub- 
sequently have  found  that  all  save  two  of  those  processes  were  ab- 
solutely similar  to  processes  now  known  to  have  been  sometime  in 
vogue  with  one  people  or  another  of  the  ancient  world,  and  I  con- 
fidently look  to  finding  that  the  other  two,  and  yet  additional 
methods  since  experimentally  made  out,  were  somewhere  followed 
by  men  before  me.  And,  thirdly,  there  is  another  lesson  of  later 
development  this  experience  lias  taught  me :  that  palseolithic  man, 
of  the  French  cavea  al  least — that  man  who  is  said  to  have  known 
no  other  art  of  working  stone  than  by  rudely  breaking  it  into  shape 
by  blows  of  other  stones — could  not  have  existed  in  such  primary 
status  of  art  for  more  than  a  few  seasons  at  most ;  for  even  the 
casts  of  these  cave  remains  that  1  have  seen  show  carvings  in  bone 
and  reindeer  horn  finished  to  such  nicety  and  cut  so  elaborately 
that,  with  the  splendid  true  flint  of  Kurope,  experience  in  making 
any  one  of  them  would  have  given  birth  to  tlie  wit  of  making  and 
applyii^  a  hundred  flaking  tools.  As  might  be  expected,  there- 
fore, I  find  among  tlie  casts  of  the  French  cave  objects  in  our 
National  Museum  and  in  the  University  of  Pennsylvania  several 
fine  and  well-worn  flint- pre saers,  a  flaker  or  two,  and  reproductions 
of  even  one  knapper  of  horn,  and  all  these  things  are  polished  with 
art  as  of  polished  atone. 
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Before  I  briefl;  relate  and  show  how  arrovrfl  of  the  aucient  worid 
were  mafle  I  muat  need  describe  them,  but  not  in  all  their  variety 
and  detail. 

ThoBe  of  the  American  Indian  are,  as  a  whole,  fairly  represent- 
ative of  all  othera,  and  to  the  student  who  would  become  familiar 
with  the  characteriaticH  of  -nearly  all  claasea  of  these,  I  would  rec- 
ommend that  most  excellent  and  admirably  illustrated  "  Kssay  on 
Noilh  American  Bowa,  Arrows,  and  Quivers,"  written  by  Dr.  Otis 
T.  Maaou  and  publiahed  in  the  Smithsonian  Report  for  1893,  to 
which  I  am  myself  so  much  indebted. 

You  are  all  familiar  with  the  toy  and  target  arrows  of  oui'  time, 
but  you  may  not  be  aware  that  all  toys,  wherever  found,  with  the 
slight  exception  of  but  a  few  very  modem  and  mongrel  mechanical 
devices,  are  survivals  of  either  the  weapons  and  utensils  or  else  of 
the  religious  pniaphernulia  of  antecedent  timea,  and  that  this  fa- 
miliar arrow  of  the  archery  clubs  is  no  exceplioii  Ui  the  rule,  but  is 
an  excellent  representative  in  nil  essentials,  save  only  for  its  blunt- 
ed pile,  of  the  arrow  that  won  our  preeminent  place  in  the  world— 
the  arrow  of  the  Norman  Conquest,  of  Cressy,  Poitiers  and  Agin- 
cuurt,  of  old  Pinglnnd's  matchless  bowmen.  But  atill  it  is  uol 
quite  typical  of  its  prehistoi'ic  kind. 

The  arrows  of  the  Age  of  Stone  may  be  best  represented,  I  think. 
by  one  of  their  moat  highly  developed  forms — that  of  the  famouo 
Cli ft- dwellers  of  the  BOuthwesteni  canons,  for  in  this  we  find  com- 
bined the  features  of  nearly  all  other  kinds.  In  that  matchless 
collection  of  very  ancient  remains  from  the  cUffa  gathered  by  the 
Wetheretl  Brothers  and  the  Jay  Smith  expedition  and  now  owned 
by  Colonel  C.  I).  Hazzard,  of  Minneapolis,  which  is  on  exhibition, 
I  am  happy  to  say,  in  the  Museum  of  University  of  Pennsylvania, 
arc  many  specimens  of  this  arrow  (Fig.  2).  They  are  from  thirty 
inches  to  nearly  a  y:uil  in  len>;th  i  are  lipped  with  <ielicately  flaked, 
diminutive  points  or  piles  of  chalcedony  or  obsidian.  Some  nr^ 
barbed  and  tanged  ;  others  are  merely  triangular  ;  but  each  ia  set 
into  a  nock  or  deep  notch  at  the  point  of  a  tapering,  hard  wood 
fore  shaft,  and  firmlv  attached  thereto  by  alternate  cross- wrappings 
of  ainew.  The  fore-shafts  are  about  half  as  long  as  the  shafts  or 
stelea,  which  consist  of  medium-size  i-eeds  or  canes,  and  are  fitted 
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with  aboolders,  thence  tapered  Bufflciently  to  be 
let  into  these  slightly  Btnaller  ends  three  or  four 
bchea — far  enough  to  rest  agaiust  tbe  atop  or 
septum  of  the  flrat  joint — and  are  held  in  place 
by  a  seizing  ov  binding  of  einew  around  the  shafts  J 
at  the  points  of  iusertiou.  U 

The  steles  or  bodies  of  these  cane  rear-sbafts  ^ 
are  some  of  them  grooved  with  long,  straight,  or  3 
waveiing  lines,  and  are  uot  onlj  winged  at  tbe  s 
shaftments  or  base  ends  with  feathers,  but  are  ^ 
also  footed — that  is,  tbe  extremities  have  been  n 
split  slightly  at  four,  sometimes  only  three,  equi-  ^ 
distant  points,  and  plugs  of  wood  have  been  set  3 
into  them  and  bound  in  place  by  sinew  to  receive  ^ 
the  nock  for  tbe  bowstring,  somewliat  as  strips  of  » 
hard  wood  are  let  into  slots  of  our  spruce  target  ~ 
arrows  to  keep  them  from  splitting  when  drawn  - 
or  loosed.  Each  of  these  arrows  is  winged  with  | 
three  half-plumes,  mostly  split  from  tbe  first|six  ^ 
pinion  feathers  of  eagles  or  falcon  (for  they  | 
happen,  with  one  or  two  exceptions,  to  ^be  war  J- 
arrows),  wbicb  are  laid  equidistant  along  the  I 
shaftment  the  length  of  one's  palm  and  forefinger  s 
down  to  within  an  inch,  more  or  lees,  of  tbe  foot-  3 
ing,  and  seized  at  the  ends  with  sinew  and  glue.  '~ 
One  of  the  plumes  of  each  arrow,  called  tbe  '"tail"  3 
by  tbe  Indians  and  tbe  "  cock  fenther"  by  the  » 
old  Knglish  archers,  was  placed  so  as  to  stand  ? 
out  exactly  at  right  angles  with  the  nock  of  tbe  | 
arrow,  and,  ae  I  shall  presently  show,  was  most  ^ 
significantly  tufted  and  notched,  primarily  to  de-  = 
note  that  it  was  to  he  uppermost  when  the  arrow  -i 
was  nocked,  so  that  neither  of  the  opposite  feath-  ^ 
era  or  "  wings"  should  touch  tbe  boiv  when  the  ? 
arrowwas  loosed  from  the  string.  ^ 

Finally,   around   the  shaftment,  between   the    > 
feather- seizings  liands  or  ribands  of  color  were 
painted,  red  and  black,  chiefly,  and  variously  dis- 
posed, also  moat  significantly,  as  we  shall  soon 
see.  Arrows  of  tbe  kind  I  have  just  described  are 
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called  "  compound."  Arrows  with  ahafte  made  from  single  rods  of 
wood  are  called  "  self  "  arrows,  aud,  strangely  enoogK,  altliougb 
apparently  simple,  they  more  often  than  not  have  tokens  of  deriva- 
tion  from  the  compound  kind,  and  the  successful  making  of  tbem 
was  much  more  difficult. 

VI. 

THB  MAKINO   OF   ARROWS. 

As  shown  by  my  experiments  of  many  years,  by  the  scattering 
allusion  of  travelers,  and,  more  thon  all,  by  ay  life  with  an  archuc, 
very  archaic,  people,  the  step-  '  *he  mrnufacture  of  arrows,  of 
their  pointe  of  flinty  stone,  which  .len  "'  pr'milive  days  most  widelv 
followed,  were  few  and  simple,  ;■      exceedingly  curious  and  inge- 

They  first  sought  the  material,  mined  it  arduously  from  buried 
ledgee  with  fire,  mauls,  and  skids,'  or,  prefera!)ly,  when  the  coun- 
try afforded,  sought  it  in  banks  of  bowlder  pebbles,  digging  such 
as  were  fit  freshly  from  the  soil,  if  possible,  and  a.t  once  blocking 
out  from  them  blanks  for 
their  blades  by  splitting  the 
pebbles  into  suitable  spalls, 
not  by  free-handed  percus- 
sion, but  by  holding  them 
edgewise  on  a  hard  base  and 
hitting  them  sharply  and  al- 
most directly  on  the  periphe- 
ries, but  with  a  one-sided 
twist  or  turn  of  the  maul  or 
battering-sloae.  With  each 
deft  stroke  (Fig.  3)  the 
spalls,  sometimes  twenty 
from  a  single  cobble  or  block 
of  moderate  size,  were  with 
almost  incredible  rapidity  trimmed  to  the  leaf-shape  basis  of  all 
primitive  chipped  tools  by  knapping  them  with  a  bom,  bone,  or 
very  soft,  tough,  granular  stone  hammer  mounted  in  a  light  handle. 
For  this  the  spall  was  placed  flatwise  on  the  knee  or  on  a  padded 
hammer-stone,  so  called,  and  held  down  by  the  base  of  the  tiiumb 
of  one  hand  (Fig.  4)  and  rapidly  struck  along  the  edge  transversely 

I  aablecl  hj  Ur.Wm. 


^v9 


id  By  Google 


ADDBBSa   BT   FRANK   BAMILIOII  OUaBlMS. 


209 


-KaaiiplDK  ui 


and  obliquely  to  its  weIb  leoglbwrne,  with  the  outwardly  twisting 

kiiKl  of  blotra  used  in, the  splitting.    The  blantcB  thiiH  formed  wpre 

then  caiTied  home  for  leisurely  or 

opportune  flniehing,  and  carefully 

buried  ia   damp  soil,  not  to  bide 

tbem,  aa  has  been  uBually  supposed, 

but  to  keep  them  even-tempered  oi' 

uniformly  saturated  ("full  of  sap 

and  life,"  these  ancients  thought)  ; 

vrfaeuce  the  so-called  (i'_ caches  "../tf 

numerous  leaf-shape  Uades  f'  :"<» 

Are  now  and  then  found,  f<~-exmiif 

pie,  throughout  old  Indian  Tn.   jqe. 
lU  finally  forming  arrow-points 

from   these  trimmed    blanks,   tbe 

siaallest  of  tbem  only  were  chosen. 

The  first  care  in  fashionmg  one  of  """"'  '™'"  "'"'"• 

these  was  to  remove  protuberant  poiuts  from  its  edge  and  sides 

and  to  thin  it  down  by  means  of  a  pitcbing-tool  of  buckboru. 

This  was  effected  in  several  ways,  usually  by  clninping  it   in  j 

folded  pai.!  ol 
buckskin 
der  tbe  knee 
against  a  haiU' 
mer-Btone 
notched  wood- 
en block, 
that  tbe  pro- 
jecting edge 
i-eated  over  the 
mai^n  or  else 
over  the  pit  of 
the  stone,  or 
notch  if  a 
block  or  I  o  g 
were  used,  and 
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mlng  bladr. 


with  one  baud  holding  the  point  of  the  pitching  tool  very  lightly 
nnd  slantingly  and  at  a  wide  angle,  against  or  Just  over  tbe  points 
Ut  be  chipped,  sharply  tapping  the  tool  with  n  maul  or  with  a 
knapping  hammer  (Fig.  5).  Thus  the  hbide  was  quickly  thinned 
*.  A.  A.  e.  voi„  xuv  U 
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down  and  mode  almo^^t  even-edged.  It  waa  now  further  shaped, 
sharpened,  nocked,  or  barbed  or  serrated,  accoi'diiig  to  intended 
use,  and  tanged,  with  a  roundei),  flat  bodkin  of  hoi-n  (seized  to  a 
stick  or  handle  for  lever- 
age at  one  end  and  taper- 
\  ing  therefrom  to  a  curved. 
,'  blunt  point),  either  by 
laying  it  on  a  folded  buck- 
akin,  over  the  hollow  of  a 
hammer-atone  (Fig-  f>)  or 
the  palm  of  the  left  hauii, 
pressing  it  downwani 
along  the  edges  at  cearly 
light  angles,  and  always 
slantingly  to  its  length,  or 

L^i    "^  ^"^^^C^       y  between  the  thumb,  and  all 

the  fingers  of  the  left  band 
and  freely  flaking  it,  with 
the  rod  held  in  the  right  hand  (Fig.  7),  with  handle  braced  against 
the  ribs  for  steadying,  by  pressing  the  sharp  edges  until  they 
caught  in  the  point  or 
blade  of  the  bodkin,  and 
twistingly  wrenching  them 
off  by  a  most  dextrous 
motion,  which  I  can  ex- 
hibit, but  not  adequately 
vlescribe  or  illustrate. 

All  this  sounds  compli- 
cated and  tedious,  but   1 
have  succeeded,  from  the 
time   I   found   a  suitable 
pebble  of   ftne-grained, 
ringing,  cold  and   f  r  e  i 
quartzite,  in  making  seven  | 
finished    knife  and  arrow      ^' — 
blades   in   exactly  thiriy-     p,^  , 
eight  minutes,  and  1  have 
often  made  from  obsidian  or  glass  a  very  small  and  delicate  arrow- 
point — the  most  easily  made,  by  the  way — in  less  than  two  minutes. 


id  By  Google 


ADDRESS    BT    FRANK   HAMILTON 


211 


When  a  number  of  the  points  had  been  finiahed  they  were  warmed 
by  the  Are  and  rather  cei-emoniously  enwrapped  in  buckskin  or  fur, 
not  more  to  keep  them  safe  than  to  "  cure  "  them  of  all  tJiie  rough 
handling  and  win  them  to  favor  and  strenji^h  ;  for  by  the  very  clink 
of  the  perfect  ones  it  was  known  now  that  they  were  full  of  life- 
each  of  its  own — the  life  and  fire  of  the  lightning,  which  could  be 
seeu  lit  night  when  they  were  nibbed  or  struck  ngainst  one  another 
or  gmuud  on  a  sharpening  stone. 

When  war  work  was  impending  these  old-time  artisans  or  fietch- 
era  went  forth '•  sprout  making  and  cane-culting,"  as  they  called 
their  gathering  of  i-eeds  and  twig4 ;  or.  when  later,  as  the  Pueblos 
did,  they  abandoned  the  com|)ound  arrows  of  their  ancestry  and 


fm.  H.— ShBlt-bltlnn  (or  iirellinloiiry  »cnil)tiitenln(i. 

took  to  horse  and  short  bows,  they  called  it  "cane-sprouting"  when 
they  gather,  all  green,  their  shaft  twigs,  or  "  hrowsing  "  when  they 
designed  them  to  serve  for  the  chase.  These  twigs  were  cut  with 
(<ue  sacrifice  to  the  wood  sprites,  were  brought  in  head  or  upper 
ends  foremost,  passed  over  the  store  of  points  to  make  them  ac- 
quainted, and  laid  down  with  their  tip  ends  to  the  east  or  south  if 
for  the  peaceful  hunt ;  to  the  west  or  north  if  for  war.  They  weie 
peeled  upwardly,  or  from  butt  to  tip,  that  their  way  of  working  lie 
not  balked  ;  scraped  and  shaved  to  uniformity,  also  from  the  butt 
upwards,  and  placed  alongside  a  hot  Are  or  buried  in  moist,  hot 
sand  to  soften  or  "ripen  "them;  ami  then,  after  being  bitten  straight 
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ID  the  moat  crooked  piscea  (Fig.  8) — it  did  not  much  matter  bow 
crooked  tliey  were  at  first — each  in  turn  was  clamped  between  one 
netlier,  grooved  piece  of  sandstoue  or  sanded  wood  and  one  amtll 
fiat  piece  held  over  it  firmly  in  the  left  hand,  and  was  shoved  and 
polled  twistingly  back  and  forth  until  smoothed  and  rounded  and  fur- 
ther straightened  (Fig-  9).  Finally,  each  was  both  seasoned  sod 
polished,  then  straightened  to  a  nicety  by  passing  it,  under  he&v; 
pressure,  over  a  smooth  grooved  piece  of  very  hot  soapstone,  orelw, 
better  etill,  by  heating  it  and  "stretching"  it  tbroogb  a  veritable 
draw-plate  of  bone,  horn,  or  hard  wood  (Fig.  10)  furnished  with  > 
sin^e  medium  bole  or  with  several  beveled  perforations.  Wlute 
being  stretched  the  shaft  was  wrenched  with  a  quick  turn  here  and 
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there  at  remaining  crooked  places,  then  smoothed  down  by  addition- 
al and  gentler  stretching,  that  it  might  be  coaxed  to  keep  straight- 
When  fully  stretched,  it  was  grooved  along  three  or  sometimes  four 
places  on  its  circumference  with  the  tusk  of  a  puma  or  wild  cat  (of 
fiery  eye)  if  for  war ;  with  elk,  beaver,  or  other  gentler  kind  of 
tooth  if  for  the  peaceful  chase.  With  the  point  of  this  tooth  tbf 
shaft  was  pressed  alongside  of  the  stretehing  plate  as  it  was  being 
finally  pushed  through  from  tip  to  shaftment  place  (Fig-  11)  or 
feathering  point — twistingly  for  at  least  every  alternate  groove — 
that  a  wavering  trail  might  be  made  for  the  lightning  to  traverse 
from  point  to  quill  when  the  feathers  whistled,  speeding  Hie  sure 
flight  of  the  arrow. 
The  shaft  came  forth  from  this  operation  lengthened  considertbl;, 
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polished,  groove-marked,  straight  io  the  main,  bat  bent  perhaps 

alODg  itB  full  leogth.     If  so,  it  was  warmed  along  the  inner  carve  of 

the   bend,   held,  tip  ont- 

ward,  in  the  left  hand,  the 

bott  grasped  by  the  right 

(Fig.  12),  and  was  bent  a 

little  this  nay  and  that  till 

true,  held    so    a  moment, 

and  laid  down  close  to  the 

flie,  where  it  speedily  dried 

to  rigid  straightness,  nntil 

perchance  rainedon.     The 

shaft  was    nocked   at  the 

lower  end  first  by  notching 

it  deeply  with  aflint  sawed 

across   (bnt   more  or  less 

with)   the  grain   and    by 

rasping  out  the  bottom  of    no.  in.— ahstt  ■■  strelchlnK  -  or  lli>*l  Btralnlilon. 

the  notch  with  a  blunter-  ''«  ""^  d™"  !•'»*«■ 

edge  knife  or  sanded  string  and  by  heating,  and  spreading  the 
fianges  thus  formed  with  a  rib  or  other  hard  edge  or  with  a  hot 
stune.  If  a  split  ap- 
peared or  was  likely  to 
appear,  the  foot  was 
whipped  with  sinew. 

Now  it  was  ready  for 
feathering.  Three  pin- 
;  ion  feathers,  all  from 
the  right  or  all  from  the 
left  wing  of  eagle, 
hawk,  or  turkey  were 
chosen  and  cleft  from 
tip  to  base  by  splitting 
and  pressing  the  quill 
apart  along  its  inner 
groove  or  midrib.  The 
featherii^  were  all 
chosen   from    corre- 

KTG.  ll.-Sh.tt  r™.1m  with   i™n.  .ml  drswplau-.  ^^„^^ag    gjdeg    ^f  the 

midrib,  that  they  might  be  uniform.    The  pith  waa  scraped  out  of 
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tlie  lower  parts  of  the  quitb  imtil  they  were  thin  and  flexible,  and 
the  edges  of  them  were  pared  away.  They  were  now  laid  flat 
along  theshaftment,  the  bases  of  the  quills  toward  the  lip,  first  the 
right-wiug  quill,  then  the  left-wing  quill,  so  called  ;  finally  the  tuil 
quill ;  the  latter  transversely  to  the  nock  to  sen'e  as  a  cock  feather. 
All  were  seized  on  with  lilaineutH  of  moiith-moistene^l  nincw,  one 
end  held  in  the  teeth  until  a  turn  or  two  of  the  wrappings  had  l)eeD 
taken  to  keep  the  feathers  in  place.  Then  one  end  of  the  shaft 
was  held  under  the  left  arm,  the  other  t>etween  the  thumb  and  fore- 
finger of  the  left  hand  (Fig.  12  a  b,  «).  The  thumb  and  the  fore 
and  middle  Angers  of  the  right  hand  were  moistened,  and  with  them 


^^^^S^ 


the  shaftment  grasped  over  the  first  wrapping.  The  sinew  fila- 
ment was  drawn  t:iut  and  held  so  between  the  middle,  little,  ami 
ring  flngei-8  and  the  edge  of  the  palm,  and  the  shaft  rapidly  twirletl 
with  the  thumb  and  fingers  of  the  left  hand  (Fig.  12  a  b,  b).  Thus 
the  bindings  of  sinew  were  pressed  flatly  and  tightly  on  as  it  was 
wrapped,  and,  being  moistened  and  very  tine  at  the  ends,  adhered 
without  further  fastening. 

Now  the  lower  ends  of  tiie  featherings  were  similarly  fastened, 
some  of  the  pluming  or  alee  being  usually  seized  on  together  with 
the  quill  to  strengthen  and  tuft  it,  and  the  plumes  being  stripped 
down  once  or  twice  spirally  with  a  double  motion  to  make  them  lie 
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flat,  were  finally  pulled  thi-oiigh  at  the  euda  to  straighten  them, 
und  flatteD  them  still  more. 

After  all  the  shafts  had  thits  iKien  feathered  the  whole  bimch  was 


taken  in  hand,  the  lintts  struck  iigainHt  tlie  gi-uund  or  a  stone,  then 
reversed  and  right«d,  and  with  a  puff  of  the  breath  thrown  down, 
euds  fonrard.     According  as  the  arrous  rebounded  and  fell,  they 
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were  cnrefully  eoi-ted  into  groups,  and  with  tbe  more  highly  devel- 
oped tribes,  like  the  Zufii,  tbe  cock  or  tail  feathers  of  esch  groop 
were  Dotched.  trimmed,  and  tnfted  differently  from  those  of  tlie 
other  groups,  to  denot«  their  classes  as  being,  one  set  of  the  north. 
another  ot  the  east,  and  the  others,  respective!)-,  of  the  south  and 
weut,  'I'he  top  and  midmost  shaft  was  reserved  as  a  personal  ar- 
row for  special  treatmeut,  and  the  doubtful  shafts  were  left  nnlin- 
ished.  At  last,  in  correspondence  to  the  kinds  of  shafts  as  indica- 
ted by  the  cock  feathers,  the  points  were  selected,  the  keenest  nod 
deadliest  for  the  north  and  the  west,  the  tiroades^t  and  shortest  for 
the  south  and  the  east.  Tbe  tips  of  the  shafts  were  nocked  ami 
rasped,  each  with  the  base  of  the  point  designed  for  it;  and  the 
points  were  then  seized  on  free- 
handed witli  sinew,  as  I  havede' 
scribed  heretofore.  All  these 
increasingly  solenm  operations 
were  concluded  by  the  orderly 
ribitnding  of  the  shaftments  with 
the  colors  of  death  and  blood— 
black  and  red, — or  with  tbe  vpI- 
low  of  magic,  or  the  green  or 
blue,  of  life  and  victory. 

Tbe  arrows  were  finally  Uid 
out  to  the  west  or  to  the  east 
and  breath -endowed  with  lives 
of  their  own ;  then  placed  with 
their  parent,  the  fire  arrow'  (all 
save  its  consort,  the  personal 
""■  one),  in  their  quiver,  heads 
downward,  featliersupward.that 
the  feathers  speak  before  their  time. 
bnt  sleep  till  wakened  for  warcouncil  and  "  feeding  "  or  niedicii- 
tion. 

I  find  evidence  that  the  Cliff-dwellers  followed  much  these  mih? 
methods,  save  that  the  fore-shafts  wei-e  made  ditlerently,  and  the 
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order  of  proceedings,  as  evidenced  diDgily  by  traces  on  these  old- 
time  shafts,  inspected  in  old-time  mood,  wkb  ttccordingly  different. 

The  fore-ehftfts  were,  for  instance,  tapered  and  rounded,  cham- 
fered, find  the  shoulders  cut  on  them  all  by  twirling  (cither  with 
the  fingers  or  with  the  hand  on  the  tbigh)  between  gritty  stones 
(Fig.  IS) — as  early  a  kind  of  lathe-work  as  I  have  learned  of  this  ! 
Moreover,  before  the  cane-sbafts  were  groaped  to  the  four  quarters 
and  the  points  chosen  for  them,  the  tips  were  fastened  to  the  fore- 
shafts,  as  belonging  to  them, — being  their  shanks.  This  and  many 
other  interesting,  highly  significant  details,  I  have  made  out ;  how, 
I  cannot  pause  to  relate,  but  with  ^imi  lore  and  language,  as  well 
as  reason,  on  my  side. 

Nor  is  there  time  for  analyzing  nil  of  these  customs  and  explain- 
ing how  many  of  them  are  survivals  of  originations  so  practical  and 
simple  withal  that  they  must  have  been  measurably  similiir  and 
universal  in  given  conditions  of  culture-growth  ;  but  it  may  be  welt 
for  me  to  explain  that,  being  siirvivala  of  ages  and  successions  of 
experience,  we  must  eliminate  one  after  another,  the  more  elabo- 
rate of  them  as  we  think  backward  in  time ;  that  we  must  do  the 
same  with  the  working  processes  I  have  been  earlier  dcscribiug  also  ; 
and  if  you  will  bear  with  me  dnring  a  few  moments  more  of  de- 
tailing, ]  will  try  thus  to  lay  bare  not  all  the  stages  in  stone-work- 
ing and  arrow  development,  but  what  seem  to  me  to  have  been  their 
primal  beginnings. 

VII. 

ORIOIN   OF   EARLY    ART   AND   OF    LANCE-FORM   T001.S. 

In  a  series  of  lectures  given  last  spring  at  the  Drexel  Institute 
of  Philadelphia,  and  in  other  papers,  I  have  brought  forward  some 
of  the  many  reasons  which  have  induced  me  to  suppose  that  man 
begau  his  art  development — his  really  manual  and  therefore  mental 
and  human  development— on  the  coast  of  the  sea  of  some  tropical 
or  temperate  Old-world  land.  I  cannot  enter  into  the  matter  here 
much  farther  than  to  state  that  this  human  ancestor  could  not  well 
have  developed  the  habit  of  erect  walking  until  foieed  from  bis  ear- 
liest arboreal  habitat  and  compelled  to  fend  for  life  with  his  own 
hands,  and  thus  taught  to  use  them  more  for  seizing  and  doing 
than  for  climbing  and  merely  cliitcbiiig,  and  thus  also  taught  by 
his  bands  to  deviee,  and  with  them  to  devise  purposefully. 

Now,  in  this  period  of  transition  from  forest  to  open,  from  a 
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condition  all  but  as  artless  as  that  of  the  higher  tree-dwelling  Quad- 
rumana  to  a  condition  demaoding  rudimentary  art  at  least,  man 
could  not  have  anbsisted,  it  seems  to  me,  in  aoy  other  environineiit 
away  from  his  fruit- giving  trees,  than  near  to  the  food-teeming  sea, 
which,  in  dry  season  and  wet,  in  cold  and  in  warmth,  ever  abound- 
ed in  easily  taken  creatures  aud  things  edible.  The  univerHnl  crav- 
ing or  liking  man  has  for  salt — especially  with  his  meat  food — 
would  seem  to  point  to  some  such  profound  and  primal  experience- 
period  of  the  race  as  that.  The  well-nigh  universal  association  of 
the  sea-sbell  with  tire  ceremonials,  would  indicate  that  thus,  too, 
on  the  coast  of  the  sea  he  first  learne<l  to  fear  fire  little  enough  to 
capture  and  keep  or  carry  in  shells,  its  seed  or  young ;  to  loose  and 
feed  then),  for  protection  at  night,  and  from  cold,  and  thus  also  to 
use  them — the  all-devouiers — for  half  eating  for  him,  food  else  too 
tough,  too  cold,  or  otherwise  too  buitful  for  his  eating.  And, 
finally,  the  universal  distribution  of  our  kind  coastwise,  it  would 
seem,  the  whole  worl<i  over,  ere  ever  language  even  bad  been  de- 
veloped vocally  from  hand  nsage  and  gesticulation  far  enough  to 
remain _  steadfast  or  undifterentiated  structurally  in  every  great 
continental  area,  would  also,  along  with  much  evidence  of  the  arts, 
not  least  of  them  the  arrow  arts,  still  more  strongly  evidence  the 
same  sort  of  thing. 

We  can  readily  enough  conceive  that  it  was  on  the  old  ocean 
shore  man  learned  to  crack  food  things— shell-fish  and  bone — 
against  the  convenient  stoues  of  the  beach  ;  then  to  criLck  them  with 
stones,  and  thu»  to  crack  stones  against  other  stooes  in  order  to 
make  tbem  in  turn  crack  these  food-things  the  better,  and  at  last 
to  crack  such  cracking- atones  with  other  stones,  wherein  he  became 
a  tool-making  creature — that  is,  used  tools  with  which  to  make 
other  tools  oi'  with  which  to  imitate  and  better  mere  use-made  tools  ; 
and  this  was,  and  here  ended,  his  Irup  paheolithic  period. 

It  was  there,  too,  in  the  soft  sand  or  mud  of  the  seashore,  tliai 
we  most  naturally  think  he  learned  to  dig  (for  shell-fish  and  tbe 
like)  with  sticks,  wearing  them  sharp  thereby,  and  thus  learning 
also  to  wear  them  sharp  intentionally,  in  oixler  to  make  them  sharp ; 
and  from  prodding  the  sand  awny  from  his  foo<l.  it  was  but  a  step 
for  him  to  prod  his  fellows — or  anything  else  that  stood  in  the  way 
of  his  fooil — aud  thus-wise  would  begin  the  development  of  the  pike, 
the  lance,  and  the  spear;  the  harpoon,  the  dart,  and  the  arrow. 
The  seeming  likelihood  of  all  this  would  lead  mc  to  linger  yet  a 
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little  loDger  by  the  seashore  with  my  earliest  man.  Moreover,  I 
think  I  can  thus  esplRin  better  tlian  eleewise  qnlte  other  things 
about  the  arrow  than  merely  its  begiimiog,  and  can  perhaps  make  it 
evident  that  I  am  not  so  fanciful  as  would  seem,  in  this  speculation. 
First,  as  to  the  stages  of  toot  and  weapon  making,  there  are  tbree 
examples  of  the  way  in  which  awkward-handed,  experieneeless- 
miuded  beings  began  making  (or,  rather,  using)  things  as  tools. 
They  are  to  be  found  in  the  acts  of  monkeys,  imbeciles,  or  very 
young  children.  I  have  watched  and  experimented  with  all  three 
studiously  and  loDg,  If  they  would  break  a  thing,  they  cannot — 
or  at  least  they  never  dn — dissociate  the  tiling  to  be  broken  from 
Lbe  breaking  of  it.  They  hit  it  against  something  bigger.  My 
friend,  Thomas  Kakius,  the  {Scientist  artist,  of  Philadelphia,  has  a 
pet  monkey  named  Bobby.  As  Mr.  Eakins  is  honoring  me  by 
painting  my  poitrait,  I  have  had  opportnaities  for  obsei-ving  Bobby. 
Now,  if  yon  give  Bobby  a  large,  hard  nut  that  teeth  will  not  crack, 
he  instantly  looks  about  for  a  stone  or  other  hai'd  object  (he  one 
day  chose — literally  hit  upon —my  head)  and  procee<ls  to  maul 
the  out  against  it  until  broken.  Although  his  master  has  surrounded 
liim  with  convenient  atones  and  sticks,  be  never  uses  them  against 
the  nut,  but  ever  the  nut  i^^ainst  them,  and  if  his  curiosity  be 
aroused  as  to  any  one  of  the  nut-like  stones,  he  hammers  belike 
this  stone  against  another,  until  it— not  the  stone  lie  hammers — is 
broken  ;  or  if,  accidentally  he  I  reaks  the  -tone  he  is  hammering  up- 
on, be  gains  no  lesson  theiefrom  but  promptly  seeks  another  atone 
on  which  to  hammer  the  one  he  would  break 

Vevy  little  children  if  untaught  or  non  obaen-ant,  do  things  in 
this  way,  and  as  far 
developed    as    tt 
Tasmanians      w  e 
above  this  stage  of 
art,  they  atill  prac- 
tised edging  their 
hard    pebhle-chop- 
pers    (Fig.     14)    by 
seizing  them  with  *'     *"  "ti'^l-H-rt-^j-tJ^IJ^;-"..™.,...!,,., 

both    hand  s — t  h  e 

more  accurately  to  direct  them— and  u hacking  them  until  chlppetl 
sharp  obliquely  against  olhir  stones  and  ui  this  they  were,  but  a 
few  generations  ago,  in  tht  tiue  palivolitbtc  [wriod  of  their  de%-elop- 
ment. 
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There  are  also  three  contemporary  examples  of  tho  early  use  of » 
prod  as  a  weupoQ — of  at  least  the  chase.  These  are:  Bobby  i^iii. 
young  children,  and  (I  eay  it  not  graceleasly)  women  trying  to 
drive  chickens  or  cattle  or  other  frightful  creatures.  Bobby  hat«8» 
certain  too  ciirious  cat,  and  ia  not  sufficiently  scared  by  her  to  fear 
showing  fight  whenever  she  Appears.  If  the  cat  happens  to  sleal 
near,  but  keep^  beyond  the  reach  of  his  tether,  he  does  not  throw 
a  stone  at  her;  hut  he  has  a  long  stick  with  which  he  hiiuls  things 
toward  him  when  pnt  beyond  his  reach  and  with  which  he  scratches 
them  up  when  they  are  buried  near  by.  While  it  never  occurs  to 
biro  that  he  can  reach  the  cat  with  a  stotie  by  hurling  it  at  her,  ;et 
be  tries  to  reach  her  with  the  stick  by  lunging  it  at  her.  He  tus 
thus  learned  that  if  he  cannot  punch  her  in  this  way,  nevertheless 
he  can  hit  her,  and  educe  tlie  desired  and  delightsome  squall  b^ 
Inngingly  hurling  it  at  her,  and  he  does  this  now  with  increasing 
skill  aod  frequency  ;  never  by  actually  throwing  it,  but  by  lurching 
it  forward  with  both  hands,  and  as  much  with  the  body  as  wiUi  the 
hands  and  arms.  If  you  ever  see  awkward  womon  or  childi-pn  after 
anything  with  a  "  sharp  stick,"  you  will  observe  that  they  throw  il. 
if  they  cannot  catch  up,  in  much  the  same  fashion — lurchingly,  not 
overhand,  as  a  spear  should  be  thrown,  for  that  would  discontinue 
the  initial  movement. 

And  now,  I  will  trace  the  arrow  up  from  this  lowly  and  slo*- 
paced  infancy,  to  his  manhood  and  marriage  witb  the  home-slaying 
bow,  for  whom  he  has  ever  since  so  swiftly  obeyed  and  mn  er- 
rands. 

VIII. 

OUVKLOPUItNT  or  THE    ARROW-FOHU   H1S3ILKS. 

From  such  breaking  of  shells,  stones,  and  bones  such  as  I  have 
characterized,  and  much  cutting  of  his  fingers  thereby,  primal  mas 
must  have  learned  speedily  enough  to  do  all  sorts  of  cutting,  scrap- 
ing, and  scratching  with  the  sharp  fragments  thus  produced.  For 
long,  however,  he  probably  used  these  fragments  unmounted,  grasp- 
ing them,  pei-chance,  with  wads  of  seaweed  or  grass ;  or,  when  lai^. 
winding  or  clasping  them  in  wisps  of  fiber  or  rolls  of  integument 
for  holding,  as  I  have  grasped  the  stone  here  exhibited  (Fig.  15). 
with  a  fold  or  two  of  buckskin,  in  making  with  it  the  shaftpoltab- 
ers  and  other  like  tools  1  have  needed  to  use  in  my  recent  experi- 
ments for  these  demonstrations. 

But  by  loc^ng  such  blades  in  wood  or  often  wedging  sharp  thinfC> 
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into  the  end  of  hie  pike- form  digging  stick,  he  miiat  have  teamed  in 

time  that  the  stick,  so  long  as  thus  armed,  dug  better  (and  cut  his 

contestants  or  his  prej  better,  too)  than  ever  merely  with  its  wooden 

tip,  no  matter  how  well  seasoned  by  heat  or  favored  by  long-tried 

use  this  was.     Then  he  tied  or  otherwise  attached  suitable  chips  to 

his  digger,  which  he  may  have  sharpened  in  the  old  way — at  the 

other  end  (Fig.  16) — as  the  TaHmanians used  to,  but  which  we  may 

imagine  he  now  shortened 

— having  more  of  use  for 

its    peaceful  than  for  its 

offensive  pnrposeB* — until, 

at  nee<I  for  the  capture  or         ^-...,^^  .    i 

the  fight,   he  got  a  reed  J^y    ,     i    \    \ 

from  the  seaside  rivers  or  -     - 

marshes,  straight  and  long 

and  light  enough  to  punch  p,„   ls._M«k«.hm  haft  of  h«>nmerBton.. 

withal  or  fling,  if  it  but 

had  a  point,  and  moanted  his  stone-bladed  picker  in  one  of  its 
hollow  ends,  thus  again  lengthening  it,  at  will.  Lo  1  the  fore-shafted 
apear,  twin-changeling  of  the  shaft-handled  dirk  and  knife !  Thus 
was  born,  with  many  another  first  form  of  the  things  we  use,  the 
ancestor  alike  of  the  retrieving  arrow  and  of  our  familiar  pocket 


lonntpd  In  rvcil 


companion — pencil  and  wit-sharpener  of  those  who  write — long  be- 
fore man  was  weaned  from  the  ekirts  of  his  Gray  Old  Kurae.  the 
sea — born  there,  in  time  to  drift  with  bim,  ere  yet  he  left  her  side, 
over  the  whole  shore-land  world. 
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We  h&ve  but  to  note  the  long  and  tapering  forma  of  prebietoiic 
stone  kDife-hamlleB  everywhere  pointed — not  quite  usefully  other' 
wise  than  as  survivals  of  an  early  use — to  believe  in  tbia  thought  sj 
not  improbable.  'I'lien.  too,  we  may  note  the  unearthed  knives  awl 
harpoon  heads  of  the  early  coast-  and  is  land -dwellers  of  CalifomiSi 
or  of  th«  ancieni  flsher-folk  of  Peru  and  Chili  (b'ig.  17).  t«8«e  tb*t 
each  is  bo  like  the  other  as  to  puzzle  the  sharpest  observer.  The 
handle  of  each,  thoui;li  preserving  its  ridges  at  either  end,  slilK 
useful  for  grip-guard  or  reed-shoulder  or  tying  {h),  may  tiot  denote 
that  each  was  used  at  so  late  a  time  indifferently  for  either  pur- 
pose, but  it  seems  to  say  that  it«  ancestor  was  bo  used  for  verv 
long.     When,  some  time  early,  man  found  that  the  slim-hauclle 


knife,  getting  loose  in  the  shaft  of  his  spear,  pulled  out  with  the 
fish  he  had  struck,  but  that  if  tied  with  a  long  enough  string  hekl 
its  prey  quite  as  well  as  the  whole  spear  when  held  by  a  string  in 
his  hand,  he  liad  but  to  transfer  his  retrieving  line,  which  alwtj* 
had  hindered  the  fling,  from  hand-hold  to  mid  of  the  shaft,  anil 
thence  to  the  hilt  of  the  head,  to  have  formed  a  perfect  harpoon 
(Fig.  18). 

Imagine  how  men  in  those  old  days  thought  of  the  sharp-beaked 
shafts  they  cast  at  flshes  and  water  fowl !  They  must  have  longed 
every  dtiy  to  emulate  tbe  osprey  and  the  Hsh-hawk  !  But  altbougb 
they  innde  their  harpoons  hook-beaked  with  baibs  (or  bad  made 
them  BO  already)  and  claw-headed  with  i-ecurved  bone  proogB.  yet 
their  flights  of  them  were  none  tlie  better  for  all  that !     Then  wly 
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not  tie  hawk  feutlier  or  engle  plume  to  the  body  of  the  miflaile? 
Hon  such  feathers  flew  and  flew,  whether  with  the  bird  to  which 
they  belonged,  or  when  dropped  iu  the  wind  I  Forthwith,  you  may 
he  sure,  they  tied  wing  feathers  to  their  shafts,  two  at  first,  mid- 
way ;  but  lower  down  after  awhile,  and  with  a  third  feather,  the 
' '  tail,"  for  the  smaller  shafts,  to  keep  them  straight  and  headwise. 


Fra.  IK.— Knire-lieaded  JiarpooD. 

Primitive  man  never,  until  after  the  time  of  Homer,  got  over  this 
believing  (as  bis  kind  believe  to-day),  that  the  flying  quality  of  the 
feather  and  of  the  bird  from  which  it  came  gave  light  swiftness  and 
sharp  surenesa  to  his  bird-bolts,  not  the  feathering  in  itself. 

IX. 

OKIGIH    OF   THE    DART-FI.INUER   AND   BOW. 

Using  spears  and  harpoons  with  irregular  poles,  or  shafts  of 
jointed  cane,  man  found  a  mighty  advantage  in  those  which  had 
knobs  or  joints  large  enough  to  afford  sui-e  grasp  to  the  hand  in 
throwing,  especially  men  of  the  waterside,  where  their  things  were 
»o  often  wet  and  slippery  ;  and  still  greater  advantage  they  gained 
from  this  experience  later  when,  with  plaited  girdles  or  bands  of 
other  sort,  tiiey  enlarged  these  Joints  at  the  gi-asping  point  or  bonnd 
to  the  shafts, 
knobs  or  catches, 
or  ever  belter  and 
better  device  for 
the  special  work  in 

^^-  They    found,    too, 

that  for  far  throw- 
ing  and  small 
quarry  the  light  javelin  was  hest,  and  that  he  who  had  the  longest 
arm  could  hurl  it  the  farthest;  he  who  had  the  strongest  (insei-s 
and  could  launch  his  missiles  with  one  or  another  of  tbem  used  as 


■g=-m-^-^- — < 


fui.  IH.— .thnft-jrlrrtlf 
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a  lever  behind,  like  a  hook  agaiast  or  inside  of  its  hollow  batt 
(Pig.  20).  was  surest  of  tiiin  and  sharpest  of  Stroke. 
So  presently  they  began  to  fit  the  shafts  with  strape  or  their  tin- 


Kio.  ai.— K1nneiHhr"w. 


gera  with  elinging-nooBea  (Fig.  21)  to  farther  the  dight.  Fromtlte 
soi-eneas  which  came  of  much  or  constant  use  of  such  firat  appli- 
ances (I  have  tried  them  and  know),  it  was  ueedful  to  make  Uw"" 
ever  better  and  better  until  the  loops  became  rings  for  the  iogt"- 


more  rigid,  and  joined  together]  and  these,  in  turn,  became ps'i"' 
of  rawhide  for  the  throw  ing-hands,  or  of  wood  hollowed  atraig'" 
and  fitted  with  holes  at  the  sides  for  ihe  thumb  and  great  Ang^'^- 
mud  with  a  groove  underneath,  extending  to  the  rear  end,  at  wbicb 
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was  a  notch  or  &  hole  for  this  finger  when  stretched  back  along  the 
groove  and  thrust  up  through  the  hole  or  over  the  notch  to  hold  the 
□oose  of  the  atring-strap  (Fig.  22)  or  press  against  the  ahaft-batt 
so  as  to  project  with  force  the  apear  when,  if  long,  it  was  thrown 
with  both  hands. 

Of  such  early  devices  as  these  apear-pahns  or  graspers,  so  to  call 
them,  [  have  happily  been  able  to  find  two  historical  examples,  and 
doubt  not  others  will  yet  be  found.  One  of  these,  although  a  tnie 
spear- thrower,  is  quite  such  a  palm  as  I  have  described,  save  only 
that  it  is  a  little  too  long  and  is  fnmiahed  with  a  nide  catch  of  bone 
in  place,  as  it  were,  of  the  fore-finger-nail.  It  was  rescued  from 
the  Santa  Baibara  Indians,  ere  they  became  extinct,  by  that  great 


Fioa.  n,  n.— Spwr-pftim  >ud  slingliig  atrai). 


voyager  Vancouver.'  There  was  found,  too,  some  years  ago, 
another  of  theae  things,  even  more  archaic,  a  veritable  apear-palm, 
such  as  I  have  described,  but  beautifully  inlaid  with  bits  of  baliotis 
shell.  I  saw  it  in  a  collection  of  remains  from  the  islands  of  the 
same  region,  but  did  not  know,  and  no  one  at  the  time  knew,  what 
it  was.  I  have  now,  however,  identified  it  and  reproduced  a  plain 
one  like  it  (Fig.  2S)  and  uaed  it  auccessfully.  Perhaps  the  most 
interesting  historic  relics  showing  survival,  I  believe,  of  such  uses 
of  the  spear-palm  device  as  are  here  referred  to  are  to  be  found  in 
collections  of  Etruscan  and  early  Roman  remains. 

>  Thia  apedmen  tias  bfleu  desorlbed  la  Cbe  Joomal  at  the  AnthroiHilo^oal  laitltnU 
of  Oreit  firitalD,  to).  XXI.  Lopdon,  INl,  by  Mr.  Clurles  H.  Becd,  ol  tba  BrttlBh  Mo. 
aeiUD;  Bud  both  redeaciibed  knd  Ogarell  by  ProfeMOr  Hmoo  tn  blB  little  paper  OD 
"  TluowlnE-itlckt  rrom  Mozloo  aud  Citlllornia,"  pnbllehed  In  the  proceedings  ot  the 
Sadonal  Hoaeam,  toI.  xvi,  No.  gst. 
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At  tbe  WashiDgtoa  meeting  of  this  Association,  as  may  be  re- 
membered by  some,  my  friend,  that  brilliant  and  many-sided  nat- 
uialist,  I'rofesaor  Edward  S.  Morse  (who  did  more  for  the  study 
of  "  arrows  "  as  a  subject  tbao  any  one  previoasly,  in  bia  striking 
aud  oft-quoted  work  on  "Arrow  Release")  held  up  before  onr 
section  and  discussed  some  of  these  remarkable  little  bronze  relics, 
telling  U8  that  they  were  called  "  bowsti-etchers"  or  "  bow-string- 
ers," ordinarily,  in  European  museums;  that,  however,  antiqua- 
rians were  not  8ati:ified,  nor  was  he,  that  they  were  such,  and  that 
all  soiia  of  opinions,  equally  inconclusive,  had  been  advanced  aa  to 
their  possible  use.  He  then,  seeing  me,  handed  the  specimen  to 
me,  remarking  very  kindly  that  "  if  any  one  could  make  out  their 


meaning.  Gushing  could-"  Although  then  I  was  dubious,  to-day  I 
am  grateful  for  both  tbe  compliment  and  the  opportunity ;  for,  com- 
paring this  old  Etruscan  relic  with  such  a  double  spear-ring  or 
clutch  or  such  a  spear-palm  as  I  have  described  (Figs.  24.  25),  one 
sees  that  the  spikes  or  [irongs  on  it  so  resemble  the  Sngei-s  when 
thrust  up  through  the  holes  of  a  spear-palm  like  the  iianta  Barbara 
restoration,  that  they  seem  to  have  been  made  to  replace  them,  aa 
if  to  receive  a  spike  at  the  butt  of  the  spear,  and  thus  enable  the 
warrior  to  reserve  the  strength  of  his  whole  grasping  hand  for  grip- 
ping and  bracing  the  spear  in  close  work  or  in  projecting  it  far  and 
with  force  when  be  would  burl  it  at  tbe  breast  of  tbe  foe  (Fig.  26). 
With  this  in  mind,  one  sees,  too,  on  re-examining  tbe  specimen,  how 
the  rings  fit  the  flngera  exactly  for  such  use,  and  how  they,  and 
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the  prongs  also,  show  wear  otily  inside,  where  they  sliould  be  worn 
if  used  as  I  have  supposed.  Finally,  id  the  ornaments  of  the  par- 
ticular specimens  I  have  examined,  one  cnn  see  plain  survival  of 
the  double-beut  bands,  the  knotted  fastenings  of  rawhide,  and  the 
prongs,  of  horn  or  bone,  with  which  lilce  spear-clutchers  might  have 
been  made  long  before  the  age  of  bronze.' 

Yet  these  early  kinds  of  sppar-palms  and  clutchcre,  while  giving 
secure  grasp  and  ereat  power  in  the  holding  or  burling  of  heavy 
weapons,  did  not  greatly  iucrease  the  distance  of  their  flight.  So 
long  as  they  only  were  Itnowu,  there  still  remained  the  superiority 
of  the  loug-armed  thrower.     But  let  us  suppose  that  a  man  holding 


<Vi 


^11 


^W 


an  extra  spear  in  the  hand  (point  backward)  with  which  he  hurled 
another,  happened  now  and  tlien  to  catch  the  butt  of  the  one  thrown 
on  the  barb  of  the  one  held  (Fig.  27),  he  would  not  (ail  to  find  that 
this  gave  great  additional  force  to  his  cast.     I  conceive  that  it  was 
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thus,  or  in  some  like  simple  way,  di&t  it  was  found  expedient  to 
lengthen  out,  backwardly,  tiie  rear-  or  finger-end  of  the  apear-palm. 
if  the  spear-palm  had  come  into  vc^ue  before  that,  and  if  not,  to 
make  an  imitation  throwing- spear,  so  to  call  it — a  mere  spindle  or 
flattened  shaft  with  a  barb  or  hook  at  the  end  of  it,  like,  for  es- 


Fra.  «7.— Tlirowii 


ample,  the  throwing- sticks  of  Ihe  Australians  (Ftg.  28).  The  apear- 
tfarowei-s  of  the  Elskimo  (t'ig.  '29).  so  instructively  classified  and 
described  by  EVofessor  Mason  in  his  paper  on  "  Thro  wing-sticks 
in  the  National  Museum"  (Report  of  the  Smithsonian  Institute. 
1863),  are  regarded  ns  the  most  highly  developed  fonns  of  thai 


apparatus  in  the  world.  They  certainly  are  the  most  elaborate: 
beautifully  sliaped  to  fit  exactly  the  grasp  of  the  tlirowing  hand, 
and  are  provided  with  effective  shaft-grooves  and  butt  spurs  or 

in  povorfally  clulchlng  and  (\10ti1iK,  buy,  a  «peiir,  that  I  irs*  Lnclltieil  still  to  believe 
uven  the  knobbed  examples  lie  K»plilcHlly  ttvtahtA  far  ue  could  well  have  icrred 
Hiicb  pnrpase,  or  m.iv  nt  leaet  bacu  nutllved  such  use  orlRliiallT  In  BamewhM  annlDgouF 
[  wonid  add  aleo  that  vblie  claBslCAl  writers  do  sot,  iTideed,  Bxpre 


if  theflB 


all,  r 


if  them 


notabi;  Xenophon  in  hie  Anabasis,  do  Incidentally  refer  to  straps  and  other  derlcfi- 
for  flln^DK  Bpenrs,  In  connerllon  with  which  these  pronged  and  kDObbed  rings  wodI'I 
have  Barved  ftdtnlrably. 

Be  all  this  as  it  may,  the  (teneral  argument  of  the  paper  Is  not  malerlaDy  allBctcd  by 
thin  single  Illustration  In  it.  I  acknowledge  thai  the  small  number  or  speclmenal  hire 
■tudled,  tbougli  typical,  hardly  aflord  basis  for  more  than  a  suggestion  as  10  their  isr 
or  derlTation,  and  (  am  grateful  to  ProfosBor  Morse,  therefore,  tor  his  won)*  ot  eio 
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catcheB  of  ivory  or  bone.  But  there  are  Bome  peculiarities  of  these 
throwing-sticks  which  relate  them  appareotly  to  an  undeveloped 
form, — quite  directly  to  Hpeai-palms  somewhat  like  those  of  Santa 
Barbara  and  their  greatly  leugthened  out  desceiulant,  such  as  is  fig- 
ured and  described  by  Professor  Mason  {op.  cil.)  as  having  been 
found  in  use  and  collected  near  Lake  Patzcuaro,  Mexico,  by  our 
well-known,  scholarly,  and  indefatigable  writer  ou  anthropology, 
ray  tViend,  Captain  John  G.  Bourke,  of  the  United  States  Army. 

On  examining  any  typical  collection  of  Northwest  coast  throw- 
ing-Bticks,  or  the  illustrations  of  Professor  Msbod's  paper  relative 
to  those  of  the  National  Museum,  one  will  be  surpriBed  to  note  bow 
many  are  marked  or  grooved  down  the  backs  or  under  sides  (Fig. 
30) .  The  grooves,  thus  placed,  have  no  apparent  use  ;  were  put 
there,  evidently,  for  Bome  traditional  oi*  notional  reason.  In  other 
words  they  would  seem  to  be  survivals,  for  some  mere  scratches, 
and  all  lead  either  directly  from  the  flnger  holes  or  pits  (or  else 
from  the  side  on  which  these  or  their  substitute  clasping  notches 
or  pegs  occur)  to  the  Bpur  iuBertion  or  to  beyond,  being  always 
painstakingly  cut  or  scratched  into  or  across  the  base  of  this  bard 
ivory  Bpur-block. 

It  is  this  groove  particularly  which  appears  to  relate  these  Bticks 
to  one  of  the  earliest  forms,  the  palm-and -finger  form  (like  Fig. 
23),  for  they  seem  to  be  survival  of  the  finger-groove,  lengthened 
out,  perhaps,  to  accommodate  the  string,  which  was  held  noosed  to 
the  baokwardly  bent  middle  or  fore  finger  and  extended  to  the  end 
of  the  stick,  there  to  hold  the  butt  of  the  spear  or  catch  thereof 
until  a  bone  finger  (artificial  finger-nail,  as  it  were)  was  ioBcrted, 
after  which,  as  waa  fit  in  savage  use,  the  groove  was  kept  as  a  chan- 
nel from  the  finger  end  to  this  extra  end  or  nail,  as  a  "  way  trail," 
so  to  say,  through  which  the  strength  of  the  forefinger  might  reach 
the  spear-butt  or  catch.  I  would  like  to  refer  to  some  examples  of 
this  groove  as  having  probably  been  trauBferred  in  turn  even  from 
the  throwing-atick  to  lat«r  forms,  when  these  displaced  ite  suprem- 
acy in  use.  as  may  be  seen  on  certain  bow-arms  of  the  northwest 
region,  the  bellies  of  which  are  quite  as  uselessly  grooved  from  grip, 
to  horn  or  nock. 

The  element  next  higher  in  the  development  of  the  dart-fiinger  is 
not  present,  however,  to  any  great  extent,  iu  the  Eskimo  formB, 
but  it  is  to  be  found  very  decidedly  exemplified  in  the  throwing-slat 
or  atlatl,  quite  independently  identified  by  ProfesBor  Mason  and 
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myself  in  the  remarkable  Cliff-dweller  col- 
lection I  have  before  referred  to. 

Through  the  courtesy  of  my  friend  Mr. 
Stewart   Culin,  Director  of  the   Arcliaeo- 
If^ical    Department   of    tbe  University   of 
Penneylvanis,  I  have  been  euabled  to  study 
out  experimenlally  the  original  form  of  this 
interesting  flinging-slat  or  -stick,  and  to  re- 
produce it    iu  its  original  condition,  stecu- 
rately   and   in  working   form.    This   little 
apparatus  (Fig.  31)  is  made  from  a  very 
slender  and    flexible  sapling,  of    light  and 
springy  but  hard  wood,  such  as  the  Clifl!-     s 
dweller  bows  were  made  of,  tbe  half  or  one     ■* 
arm  of  the  more  finished  sort  of  which  it     ^ 
almost  exactly  rei^emblea — that  is,  tbe  small     % 
hamlle  is  straight  or  slightly  upturned  from     | 
the  ingeniously  attached,  spectnde-ltke  flu-     = 
ger  loops  or  rings  of  hide,  ami  thence  toward     ^ 
the  spur  end  it  curves  flrat  downward,  then     - 
rather  sharply  upward  to  the  groove,  which     ^ 
ie  short  and  shallow,  and  to  the  terminal     = 
spur-sink,  which  is  only  an  inch  or  two  long     ^ 
and  is  relatively  deep.    Thence  to  the  end,  a     5 
couple  of  inches  more,  the  stick  is  cur\'ed     = 
down  again  so  as  to  throw  up  the  spur  or     i 
catch  and  the  little   groove  at  the  end  of     f 
which  it  is  cut ;  and  thus  the  whole  in  pi'Ofile     ^ 
and  upside  down  resembles  the  arm  of  a     i 
Cupid's  bow,  save  that  the  end  or  "  horn  ' 
is  thick. 

•lust  alvove  the  handle  and  flnger-loopd 
is  a  heavy  binding,  first  of  sinew,  then  of 
yucca  fiber,  lastly  of  brown  yarn,  which  at 
the  outer  end  firmly  seix.es  to  the  rounded 
(or  under  and  biick)  side  of  the  implement 
a  fragment  of  beautiful  black  slag  or  lim- 
onite — the  blood-clot  of  giants  skiin  in  Crea- 
tion time  with  lightning  of  the  gods  of  war, 
according  to  Zaiii  lore.  On  the  opposite  or 
flat,  upper,  and  front  side,  also  at  the  outer 
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end  of  the  bindiogB  or  ptickings,  &  beautifully  groand  and  polished 
chalcedony  knife-blade  (the  tip  only  of  whJdi  protrudes)  Ta  bound 
on  and  probably  served  to  divide  the  feathers,  or  as  the  "  fatberof 
lightning"  (to  increase  which  it  was  doubtless  ground  at  night), 
precisely  as  the  lightning  knives  of  the  Zunis  are  on  their  badges 
of  war.  Finally  a  little  tusk  of  the  wildcat  is  inserted  into  the 
packing  on  the  same  side,  its  protuberant  point  laid  close  against 
the  finger  loop,  strap,  or  fastening,  so  as  to  hold  it  from  Htippiog. 
I  find  that  originally  feather-work  was  whipped  into  the  surface  of 
the  packing  near  either  end — of  red,  yellow,  and  blue  plumage, 
probably  taken  from  the  jay  and  the  red-headed  woodpecker  of 
the  south  or  from  humming-birds.     All  this  was  both  fetishistic 


Pta.  S!.-CtllF-dne11i 


(the  life  portion  of  the  dinger)  and  to  brace  the  knuckles  so  that 
the  spear  could  be  easily  held  high  when  flung.  Thus  the  shaft  of 
the  dart  did  not  lie  along  the  upper  face,  as  in  other  and  long- 
grooved  examples,  but  merely  touched  the  counter-sink  near  the 
spur  or  catch  at  its  end.  As  the  result  of  this  method  of  release 
and  of  the  curved  and  flexible  style  of  the  flinging-stick,  the  spear 
or  dart  conld  be  aped  with  a  spring,  which  added  so  greatly  to  its 
force  that,  with  my  reproduction  oF  the  cliff  specimen,  I  can  throw 
the  harpoon  twice  as  far  (Fig.  3^)  as  with  my  Eskimo  specimen, 
with  less  trajectory  and  hence  more  accurately. 
Among  a  people   armed  with  such  effective  flingera,  I  do  not 
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wonder  that  their  use  survived  that  of  the  bow,  even  away  from  the 
appropriate  habitat  of  the  Bpear-thrower — the  water  side  ;  nor  need 
one  wonder  that  the  famous  atlatl  of  the  ancient  Mexicans,  made 
famous  anew  by  the  amazingly  convincing  and  beantifnl  sludy  of 
it  Mrs.  Zelia  Nuttall  has  given  us  in  the  first  volume  of  the  Archte- 
olf^eal  and  Ethnological  Papers  of  the  Feahody  Museum  (Har- 
vard University,  1891),  and  which  atlatl  is,  I  believe,  the  lineal 
descendant  of  this  one 
of  the  Cliff-dwellers, 
feather- work,  fetishie- 
tic  element,  and  all; 
nor  that  it  should  also 
have  been  even  more 
highly  valued  for  spec- 
ial purposes  by  the 
Aztecs  than  was  the 
bow,  for  in  its  many 
southern  forme,  as  fig- 
ured by  Mrs.  Nuttall, 
are  to  be  found  atill 
higher  developments.  I 
refer  especially  to  the 
cruzier- shaped  ones  and 
to  those  '■  with  straps  " 
(Fig.  33,  a,  6),  recall- 
ing Fray  Diego  d  e 
l^anda's  most  signifi- 
caut  description  of  the 
Maya  forms  seen  by 
him  in  the  sixteenth 
century. 

Now,  the  c  r  o  z  i  e  r- 
shape  or  bent  form  of 
the  epear-flinger  (Fig. 


Flo.  33.— a.  Usya  repreeeiiuitlon  ol  erozler-Ionn 
itlsti  hdcl  c\oee.  wtlh  etrap.  forlhrow;[b,  ditto,  re- 
eueil,  atrapa  Hying  (Ureaden  Codex) ;  c,  c,  Haya  and 
tlexlcan  rrozler-ahaped  tbrowliiK-Htlcka;  d,  Maya 
ipear  trilli  holfllnjc  alroi 


Chlmi 


;lug). 


>nmg-i'i 


e)  was,  as  my  experiments  have  indicated,  a  veritable  com- 
bination of  the  bow  and  the  spear-thrower.  In  it  the  spring  of  the 
bow  already  appears.  It  is  simply  a  stringless  bow,  used  back- 
ward, while  in  the  still  more  elaborated  form  of  it,  that  of  the 
Mayas,  the  string  also  appears,  only  it  was  loose  at  one  end  (Fig. 
33,  a,  b)  or  else  attached  to  the  spear  shaft  itself  (Fig.  S3,  d),  as 
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showQ  by  tbe  plates  in  the  Dresden  Codex  (which  has  opportunelT 
been  sent  to  me  witiiin  tbe  last  two  weeks  b;  that  generous  patron 
of  anthropologic  research,  M.  le  I>uu  Loubat).  Were  I  uncertain 
of  the  meaning  of  these  forms  I  might  be  reassured  by  certain  evi- 
dences furnished  by  the  ZuSi.  The  Zuiii  still  have  traditional  knowl- 
edge of  the  use  of  the  spear-throner  and  its  appropriate  hoop  vr 
net  shield  by  their  cliff-dwelling  ancestry,  and  the  tmtbfolnesa  of 
their  vague  traditions  is  substantiated  by  certain  survivals  among 
them.  One  of  these,  as  exemplified  in  certain  spear  and  ring  games. 
I  shall  refer  to  in  Lbc  following  part  of  this  paiter.     The  presentlj 

/ 


significant  one  is  apparent  in  their  little  crooked  or  crazier- sbapetl 
prayer  wands  or  staffs.  Some  of  these  are  actual  staffs  in  minia- 
ture, and  symbolize  the  prayer  journey  and  a  number  of  other 
things;  but  tbe  warrior  stud  hunt«r  symbol  and  sacrifice  of  tlil» 
.shape  differs  from  these  in  being  supplied  with  a  holding  string. 
It  consists  of  n  split  twig  about  a  foot  long,  the  upper  end  of 
which  is  bent  far  over,  like  the  head  of  a  shepherd's  crook  (Fig. 
34),  and  tied  at  right  angles  to  the  main  part  of  the  shaft  with  % 
taut  string,  on  the  middle  of  which  is  a  doable  knot  or  a  dab  or  two 
of  black  paint.  It  is  plumed  on  the  handle  portion  or  near  the 
base ;  and,  attached  to  it  inside,  so  as  to  lie  along  it  and  against  the 
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Btxing  ftt  the  "  knot"  or  paint  dab,  is  a  sprout  or  stem  of  cane  or 
reed-grasB.  If  this  little  "carrier  of  the  caoe"  or  "war-staff"  be 
but  enlarged  or  restored  (as  I  have  experimentally  restored  it)  and 
used  with  a  notched  spear-dart  like  those  of  the  Dresden  Codex, 
with  or  without  straps,  and  if  then  the  missiie  be  pressed  back 
against  the  string  and  held  with  fingers  (or  by  its  strap)  until  re- 
leased with  a  fling,  the  rebound  of  the  string,  as  well  as  the  spring 
of  the  flinging-staff,  adds  treble  velocity  to  it.  And  it  seems  to  me 
that  tfae  st«ps  are  few  and  short  from  this  already  strung  but  re- 
versed flinging-bow  (Fig.  85)  to  the  bow  of  archery. 

That  such  steps  were  actually  taken,  not  in  one  land  and  by  one 
people  alonej  but  in  many  lands  and  by  many  peoples  (and  from 
differii^  forms  and  styles  of  throwers  to  differing  developments  of 
the  bow),  can,  I  tbink,  already  be  shown.     In  the  first  place,  th^ 


Zuoi  name  for  the  bow  is  significant.  It  is  pi'-^hlan-M,  from  pi', 
"a  string"  or  " stringed "  (emphatic  form);  '■kla/m,  "a  slat," 
"  stave."  or  "  staff,"  and  a'-ite,  "  to  go,"  or  a'n-a-ne,  "  go-thing  " 
— that  is,  "  astringed  go-staff"  or  "  stringed  jo-slat."  '-To  shoot" 
(with  an  arrow)  or  "to  hunt"  is  'kala'-ta — that  is,  "  slat-direct" 
or  -'staff-aim  " — whereas  the  name  for  an  arrow  is  nho'-o-le  ("cane" 
or  ''  reed"),  and  is  not,  it  will  be  seen,  referred  to  in  this  etymol- 
<^y.  Again,  to  hit  or  pierce  with  an  arrow  is  ^hiat-k'u  from  'Wa  wi, 
"a staff" or  "  slat,"  andCe-fc'u,  "to  stick  into" — that  is.  "to slat- 
stick  "  or  "  slat  pierce,"  in  the  sense  of  piercing  or  sticking  into, 
from  or  by  means  of,  not  with  the  slat.  Now,  all  these  terms, 
especially  the  latter  two,  were  formulated,  1  take  it,  from  use  of 
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the  throwing-  or  fliuging-etaff,  not  from  use  of  the  bow  in  its  kter 
form ;  and  they  would  indicate  that,  with  tlie  Zuni  ancestry  at  leiet, 
the  throw ing'Btick  both  antedated  and  gave  lise  to  tlieir  later  pres- 
ent fonn  of  bow.  Of  this  there  is  far  more  additional  evidence  than 
I  can  offer  here.  Nor  can  I  enter  into  the  intensely  interesting  re- 
Bolts  of  my  experiment  study  of  Mexican  and  Mayan  forms  of  the 
throwing  stick,  all  indicating  even  more  strongly  the  same  thing, 
and  indicating  also  the  directness  of  derivation  from  onr  own  greai 
aouihwest.  of  art  elements,  at  least,  in  these  old  caltares  of  thf 


!r«ed  when  br«Md  ittih 


south.  I  must,  on  the  contrary,  tnrn  a  few  momenta  to  other  lands. 

In  old-world  couDtries,  langaage  telle  much  the  same  story  in. 
for  example,  Chinese  and  Korean  terms  and  characters,  according 
to  Mr.  CuHd's  profound  studies  of  these  people  and  their  ko- 
guages,  and  in  the  Arabic, — of  which  that  brilliant  and  universal 
scholar.  Dr.  Talcott  Williams,  tells  me  archery  terms  are  app&i«Dt- 
ly  quite  as  dissociated  in  derivation  from  an  original  use  of  the  bow 
with  the  arrow  as  are  those  1  have  above  analyzed. 

When  talkii^  on  this  subject  with   my  lamented   friend,  U» 
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artist,  Thomas  Hovendeti,  who  went  to  his  noble  and  heroic  death 
bnt  a  few  days  ago,  he  did  not  at  first  understand  and  quite  believe 
in  my  theory,  bnt  pnshed  a  canvas  toward  nte,  and  handing  me  a 
'  charcoal  stick,  bade  me  draw  the  form  of  thrower  I  then  thonght 
was  the  connecting  link  between  flinger  and  bow.  I  drew  one — a 
long,  slender  twig,  with  a  fork  at  the  end,  and  a  string  attached  to 
the  crotch,  both  for  catching  the  spear  and  for  bending  the  stick  to 
give  it  spring  when 
loosed.  He  looked  i 
tounded  for  a  moment, 
then  delighted.  "  Do 
you  know,"  said  he, 
"that  as  a  boy  I  played 
-vrith  such  a  aling-stick 
as  that,  as  other  boys 
commonly  did  when 
bird  hantiDg  on  the 
Irish  marahea — "  and  in 
the  morning  be  made 
me  one.  It  was  my 
hypothetical  connecting 
link  between  spear- 
Singer  and  bow. 

Dr.  Williams  also  in- 
forms me  that  when  he 
was  a  1>oy  the  young 
Indians  of  central  New 
York  used  some  such 
apparatus,  half  toy, 
half  weapon,  and  that  ' 
bia  father  once  made 
one  for  him.  You  are  all  familiar  with  the  dart-apringing  stick, 
which  is  stuck  in  the  ground  and  while  held  by  one  hand  is  pulled 
back  by  the  other  to  fling  the  dart.  Certainly  every  one  is  ac- 
qoainted  with  the  "slap-jack,"  destroyer  of  so  many  window-panes 
in  school-rooms  and  on  city  streets.  You  approvingly  remember 
also,  I  hope,  what  I  have  said  on  an  earlier  page,  of  toys ;  but  I 
wish  to  explain  for  a  moment  the  development  of  a  thro  wing-crotch 
resembling  these  things,  in  a  part  of  the  world  where  its  study 
serves  to  explain  more  than  merely  (he  origin  of  its  appropriate 
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form  of  the  bow.  1  refer  to  the  vast  area  of  the  so-called  "Scydi 
ian"  or  "Tartar  bow."  An;  oue  who  ezamiDes  oae  of  these  ex- 
traordinary bowa,  and  eepeciallj  who  notes  the  manner  of  its  use. 
will  not  And  much  difficulty,  it  seema  to  me,  in  tracing  it  back  to 
what  appears  to  have  been  its  ancestral  form  in  a  simple  forked 
twig  or  flinging -crotch,  Ihe  steps  are  so  obvious  and  few. 

The  Tartar  bow  (Pig.  36)  is  a  built-up  bow,  excessively  flexed, 
not  toward  the  belly,  as  are  bows  usually,  but  toward  the  back, 
its  ends  or  horns  being  still  more  backwardly  flexed,  so  that  tt^; 
even  approach  each  other  when  the  bow  is  slacked.  The  string- 
nocks  are  deep  and  slanting,  and  at  the  base  of  each  horn  or  ear 


^)ll 


is  attached,  on  the  belly  side,  a  bone  or  other  hard  block,  chiefly 
to  catch  or  slip  the  string  when  rebounding,  but  pierced  tr«na- 
versely  in  some  specimens.  Through  these  blocks  the  ends  of 
the  string  used  sometimes  to  be  passed  from  one  side  before  being 
noosed  to  the  nocks,  or  else  it  was  knotted  one-sidedly  to  the 
nock  of  the  upper  arm.  Thus  when  the  bow  was  drawn,  uot  only 
were  the  arms  reflexed  more  than  twice  as  far  by  a  pull  of  but  the 
same  distance  to  the  rear  of  the  grip  or  bow-hand  than  they 
would  be  on  the  ordinary  bow,  but  the  string  pulled  more  to  one 
side  than  the  other,  so  that  the  curious  overhand  release  some- 
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timea  observed  among  Tartar,  and,  I  am  told,  aome  other  Mon- 
golian tribes,  was  not  only  facilitated,  but  in  these  canes  was  ren- 
dered inevitable.  Thus  an  arrow 
was  half  shot,  half  flang,  or  cast 
from  Buch  a  bow,  and  it  is  this 
which  makes  the  thumb-ring  pull 
and  the  overhand  release  natural 
and  which  challenges  our  atten- 
tion ;  for  the  motion  of  the  re- 
lease (Fig.  36),  no  less  than  the 
form  of  the  bow,  seem  both  to 
have  been  directly  derived  fVom  a 


wide- antle red,  two-hand  dart-flinging 
crot«h  (Fig.  37)— half  slinger,  half 
bow — which  proliably  suggested  a  still 
wider- armed,  spliced  and  haftleas 
crottrh  or  bow,  and  thus  almost  imme- 
diately preceded  it  in  development. 
With  such  a  crotch,  if  stringed  be- 
tween the  two  antlers  or  branches  and 
grasped  in  the  left  hand  by  the  handle 
at  their  base  or  juncture,  while  with 
the  thumb  of  the  right  band  the  string 
waa  drawn  back — the  dart  meantime 
being  held  thereto  with  the  fingers  of 
the  same  hand  and  thus  braced  for 
release  (Fig.  38)— one  can  see  that 
.  with  a  sharp  fling  the  dart  would  be 
discharged  over  the  crotch  and  tlie 
string  fly  over  the  bow-hand,  much  as  it  does  in  the  Tartar  bow- 
relesae,  so  to  call  it.     This  form  in  turn  is  but  an  improvement  on 
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the  one  less  spread  and  depending  on  both  ontward  and  forward 
releaae-Bpring  in  its  antlers  (Fig.  39)  ;  and  this,  finally,  is  bat  little 
better  than  one  in  which  the  spring  of  its  still  less  sepamted 
branohes  was  forward  alone,  and  was  itB  sole  advantage  over  tbe 
long-braucfaed  and  flexible  bnt  one-handed  throwing-crotch  (Fig. 
40,  a),  recalling  in  some  ways  tbe  unrelated  Celtic  form  my  friend 
Hovenden  made,  and  the  primal  short- branched  sling-crotch  (Fig. 
40,  b)  in  which  it  would  seem  was  the  germ  of  this  peculiar  sort 
of  built-np  and  compound  ancestor  of  the  Mongolian  bow. 

[NOTE.—Tbe  ae«ind  part  ut  tlile  addreaB,  raferred  U 
lore  the  Section;  bat  Ur.  Coglilng,  who  Is  exploring  I 
prepare  hit  copy  nJtboogh  the  volanie  has  been  beld  f< 
recelTlng  II.  The  piper  ^11  prob«bly  be  prtntedlnthi 
cal  Sooletr.— Editob.  M«roh  a,  Ifes.) 
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Ths  Cosmooonic  Oods  of  the  Iroquois.    Bf  J.  N.  B.  Hbwitt,  BoreMi 
of  Ethnology,  WuliiDgton,  D.  C. 

With  the  exceptton  of  that  of  the  learned  Lafltau  In  the  early  part  of 
the  eighteenth  centary  and  that  of  Dr.  Daniel  G.  Brlnton  In  the  middle  of 
onr  centnry,  no  aeriooB  attempts  have  beea  made  to  deflne  and  Interpret 
the  subjective  creations— the  cosmogonlc  gods— of  Iroqnolan  phlloso' 

piiy- 

The  former  attempted  little  more  than  a  characterization  of  the  chief 
cosmogonlc  gods  of  this  cnlt,  while  the  tatter  endeavored  to  show  what 
phenomena  In  nature  these  gods  Impersonated,  bnt  his  essay  la  vitiated 
by  an  nQsaccesefnl  attempt  to  make  the  facts  In  the  case  support  an  er- 
roneous preconceived  theory. 

In  the  protology  of  this  people,  we  see  In  fnll  operation  the  effect  of 
the  Imputntlve  method  of  explaining  the  phenomena  of  nature.  In  the  en- 
dowment with  subjective  attributes  of  the  bodies  and  powers  In  natnre. 
Herein  lies  the  key  to  the  entire  cosmology  of  the  Iroqnolan  people. 

If  the  evidence  of  language  may  be  trusted,  It  seems  safe  to  regard 
these  gods- as  creations  Indigenons  to  the  primitive  philosophy  of  the  Iro- 
quois regarding  the  origin  of  themselves  and  their  environment— the  pro- 
tology of  their  existence  and  that  of  the  earth  and  the  heavens. 

The  character  and  functions  of  the  various  bodies  and  forces  In  natnre 
determined  the  rank  they  hold  In  this  cosmology. 

A  brief  oatUne  of  the  cosmology  of  the  Iroqi][>iB  may  aid  In  understand- 
ing the  analyses  of  the  names  of  the  cosmogonlc  gods  of  this  cnlt. 

The  Iroqnolan  accoant.  as  told  by  the  Onondaga  sharaans,  relates  that 
before  the  formation  of  this  earth  there  eilsted  In  the  sky  a  world  similar 
in  every  respect  to  this  and  inhabited  by  people  endowed  with  faculties 
similar  to  their  own.  That  eky-world  had  no  need  of  the  light  ot  the  sun 
or  of  the  moon.  Fast  by  the  lodge  of  the  chief  of  the  sky-people  stood  a 
hage  celandine-tree  and  Its  golden  yellow  blossoms  lighted  the  firmament 
of  the  sky-world.  The  snn  and  the  moon  arepecallar  to  this  world.  The 
chief  of  the  sky  people  Is  called  by  the  Iroqnols  in  general  Tha-ro^-hya- 
vUC'-ko'  and  by  the  Onondagas  by  this  and  In  particular  by  the  name  Ba- 
oh-hteifi-teiia  wa''-ko''.  In  the  course  of  time  Tha-ro''-hi/a-wa''-ko''  received 
an  otTer  of  marriage  from  the  daughter  of  the  first  of  the  sky-people  to 
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ust«  death.  Both  the  father  and  mother  of  this  girl  were  bom  with 
cauls  and  bo  both  were  "bidden"  DQtIl  the  age  of  pnberty. 

T7ta-ro'-hi/a  wa"'ko°  afler  Bubjectlng  her  t«a  severe  probation  scceptiH] 
the  girl  In  marriage,  and  to  eolemnlze  the  espousals  he  cansed  com  to 
fall  like  rain  Into  the  hoDses  of  her  patiial  people  bo  abundantly  as  to  IIH 
them.  Then  after  a  visit  to  her  people  bis  wife  returned  to  bim,  bnt 
noticing  that  she  was  "  cinctured"  (fnclenUS),  J^-rC-Affa-uW'-iv"  be- 
came so  enraged  bj  Jealousj  that  he  became  ill  and  ta;  uneonsclons  for 
da;*,  nntll  he  ordered  the  pulling  up  of  the  Ught-glvlng  eeUndlne-tree  b; 
the  roots,  and  cast  hlg  new  Bponxe  Into  the  hole  through  the  sk;  made  b; 
the  uprooting  of  the  tree.  This  cnred  the  Bk;-god  of  bis  Jealous;.  This 
woman  whom  the  Hnrons  called  Eataia*  'tgik  [Aataentslk]  fell  into  oar 
flrmameot ;  whereupon  the  water  fowl  and  amphlblons  animals  construct- 
ed the  present  earth  for  her  abode.  Five  days  after  her  fall  she  gave 
birth  to  a  daughter,  who  in  live  days  attained  fnll  growth.  The  daughter, 
whoBe  name  seems  to  have  been  entirely  forgotten  at  an  early  period,  es- 
poused a  turtle  In  the  assumed  form  and  lineaments  of  a  handsome  young 
man.  When  be  came  to  lodge  with  her,  he  placed  over  ber  bed  two  ar- 
rows, one  having  no  head  and  the  other  headed  with  flint.  Before  day  he 
left  his  spouse's  side.  From  thlennlon  thedaughterof  E-i/a'-la-hi'-tsik-wma 
broutjht  to  bed  with  twins.  Just  before  they  were  bom  the  young  mother 
heard  the  one  say  to  his  mate,  "  It  Is  now  time  to  be  bom ;  I  wlU  go  the 
natural  way,"  to  which  the  other  replied,  "  I  wlU  go  out  this  way ;  It  is 
tblii  here,  for  tt  Is  transparent,"  at  the  same  time  tapping  his  mother  on 
the  armpit.  The  first  was  bora  in  the  natural  way,  while  the  other  burst 
through  the  aimplt  of  his  mother  causing  her  death.  The  grandmother 
of  the  twins,  E-i/a'-ta-hf-Uik,  asked  "  who  killed  your  mother?"  Where- 
upon TateUkara',  the  real  culprit,  exclaimed,  "  He  did  It,"  pointing  to  his 
brother,  called  Otffi-toii  nC-a',  whom  the  grandmother  seizing  threw  over 
the  lodge  Intoa  clump  of  shrubbery;  bnt  being  aupernaturalhedidnotdle, 
to  the  great  chagrin  of  the  grandmother.  Then,  E-ya'-fabP'-tstk  cnt  off 
the  bead  of  her  dead  daughter  and  affixed  it  to  the  top  of  a  tall  tree  where 
It  became  the  sun,  and  Id  like  manner  affixed  the  body  which  became  the 
moon,  and  it  Is  said  even  now  that  we  may  discern  the  outlines  of  the 
folded  legs  and  arms  on  the  face  of  the  moon.  At  a  later  period  these  two 
luminaries  were  placed  In  the  sky.  Up  to  tliis  time  It  will  be  seen  the 
earth  had  been  lighted  by  cosmic  light  alone,  which  in  Tuskorora  is  called 
u-ki/t-ja"'-an. 

S-iia'-ta-hi"-l*lk  made  Ta-wig'-ka-rd'  her  especial  darling,  and  in  all  after 
time  Hhe  and  he  worked  together  doing  (hose  things  that  gave  trouble  and 
pain  to  man.  On  the  other  hand  the  sole  aim  and  desire  of  O-UA'toi-nP-a' 
f  imnd  expression  in  bis  constantly  doing  everything  to  promote  the  welfare 
and  comfort  of  man  Immediately  and  prospectively. 

This  Is  but  the  baldest  outline  of  the  main  features  of  the  cosmology  of 
the  lroi|uolan  people  as  related  by  the  Onondaga  shamans  of  to-day.  Tb« 
other  extant  versions  dldbr  from  It  only  In  dttalls. 

With  this    preliminary  sketch  of  the  cosmogony  of   the  Iroquois, 
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ftttentlon  may  now  be  given  to  tn  attempt  to  ADftlfie  the  names  and  to 
loterpFct  aDd  Identlf;  the  phenomena  Id  nature  represented  b;  these  aab- 
jecttre  creations  of  barl>arlc  philosophy. 

Tha-ro''-hjfa-iBa''-ko'  or  Ha-oh-hielA-iej/aiM^'-ko''. 

ThaTo^-hya-aa,''-ko''  trsH  the  ruler  of  the  sky,  which  modern  research 
has  shown  to  be  an  optical  lllnslon  only.  Being  one  of  the  apparently  lar- 
gest bodies  in  nature  and  one  that  la  ever  present  whether  by  night  or  day 
from  all  time,  and  one  that  la  nnaffected  by  the  lapse  of  generatloufi  and 
the  roagh  turmoil  of  storm  and  tempest,  It  naturally  came  to  be  regarded 
as  tile  oldest  of  powers — the  Ancient  of  Days.  The  serene,  immobile  ptu- 
slTity  of  the  slcj,  lis  preponderating  greatness  and  grandeur,  thus  moved 
the  Iroquoian  thinkers  to  clothe  Its  embodiment  with  supreme  power  and 
strength,  representing  him  as  existent  "  without  father,  without  mother. 
without  descent  {i.  e.,  pedigree),  having  neither  beginning  of  days,  nor 
end  of  life,"  as  ever  benign  and  benelicent,  at  all  times  aoticitous  to  pro- 
mote the  welfare  of  man,  and  In  great  emergencies  even  descending 
among  men  personally  to  aid  them  against  adverse  powers  and  beings  of 
sinister  aspect  and  malevolent  purpose.  From  the  brief  introductory  ac- 
count of  the  protology  of  the  Iroquois,  It  wuuld  seem  to  be  erroneous  to 
identify  Tba-ro^'Kya-iBa'-ko^  with  Yoikeha,'  of  the  Huronlan  version  or 
with  0«ii-(o5-nr-a'  of  that  of  the  Ouoodagas  and  other  tribes,  for  the  lat- 
ter is  the  demiurge,  being,  strictly  speaking,  the  grandson  of  the  spouse 
of  Tka-ro°-hya-via,'-ko^,  E-ya'-tahf'-aik. 

Since  the  sky  appears  to  be  sustained  by  something,  to  be.  In  other 
words,  held  up.  it  was  argued  that  Its  master  held  It  np ;  hence,  the  name 
of  this  maater.  Tha-ro'-lma-wa'-ko'  which  aignifles  "  He  holds  faat  the 
sky."  The  elements  of  this  name  are  the  following,— the  Initial  t,  the  an- 
cient and  now  obsolescent  sign  of  dnallty,  formerly  naed  to  denote  the 
action  of  tvo  things  that  were  double  by  nature,  as  the  eyes,  bands,  feet 
etc. ,  but  In  modem  Iroqnolan  speech  it  has  become  expletive  rather  than 
aught  else,  since  It  is  In  many  cases  Impossible  to  give  it  any  aigniflcatlve 
valne  in  the  expression  vrlth  which  it  la  connected;  ha  Is  the  singular 
mascutliie,  third  person  of  the  pronoun  of  the  anthropic  gender,  meaning 
"  he ; "  -ro"-Aja  Is  the  noun  o-ro^-Tija'  without  Its  unmodified  gender-sign, 
meaning  "  the  aky,  the  visible  heavens,"  and  in  some  dialects  "  blue,"  also, 
it  being  a  derivative  from  the  verb  -u-r&k,  "  to  cover,  spread  over ;"  and, 
lastly,  wa'-ko'  is  the  perfect  tense  of  the  obsolete  verb  wd'  k,  "to  seize, 
enclose,  embrace,  hold  fast,"  as  with  the  liands,  claws,  etc. ;  although  a 
past  tenae  it  has  a  present  meaning. 

The  Onondagas  and,  perhaps,  other  tribes  of  this  family  apply  to  this 
god  another  descriptive  name,  Ha-ohvtiJi-tEya-viA'-ko''  which  means.  "  He 
holds  faat  the  earth."  This  name  differs  from  the  former  In  only  two  re- 
spects, namely,  the  lack  of  the  InUlal  {,  and  the  substltntion  of  the  noun 
o-htBih-tcya',  "  earth,  the  world,"  Instead  of  o-ro^'-hyo,'  of  the  former  ex- 
pression. The  iHck  of  the  Initial  t  in  this  name  snows  the  correctness  of 
the  remark  made  atKive  that  it  is  obsolescent,  for  the  verb  used  In  both 
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iDBUnces  Is  one  and  the  same  and  so  Is  tbe  sabject.  The  latter  name 
embodies  tbe  belief  that  the  sky  tiolda  op  tlie  earth  fur  wblcb  purpose 
It  touches  the  earth  along  tbe  borizon.  Thns,  tbe  attltade  or  eltnatioo  of 
the  Bkj  fully  and  clearly  explain  both  names,  indicating  how  tbe  Iroqnolin 
people  sought  to  name  tbe  prime  joover  of  the  sky.  In  a  Tnskarora  le- 
gend, tbe  sky-god  is  represented  &b  arrayed  In  a.  mantle  of  blue-colored 
dog-skins.  This  Is  probably  one  of  tbe  considerations  wliy  tbe  Onondagas 
and  other  tribes  of  this  family  sacrlflce  a  dog  to  tbis  god  at  a  solemn  feast 
in  tlie  month  of  (?)  February. 

E-vie-ta-Ja"-mk. 

As  tbe  whilom  spouse  of  tbe  sky-god,  It  seems  fitting  to  take  np  for  dis- 
cussion next  the  goddess  whom  the  Hurons  called  AatataUte,  but  which 
the  present  writer  spells  E-yA'-ta-hP' -telle,  as  It  seems  to  represent  better 
the  sounds  sought  to  be  recorded  b;  the  first  ortbogTa,phy  la  this  para- 
graph. This  goddess  while  dwelling  In  tbe  sky-world  became  the  spouse 
of  the  god  of  tbe  heavens,  TKa-ro°-hya-via''-ko°,  but  for  some  indiscretion 
which  aroused  the  Implacable  Jealous;  of  lier  spouse,  she  was  cast  down 
Into  onr  atmosphere;  for  her  lord  In  bis  frenzy  of  jealousy  ordered  bis 
friends  to  nproot  the  light- giving  celandine  tree,  wblcb  being  done  made 
a  hole  so  long  and  deep  that  It  extended  Into  our  Armament;  and  It  is 
claimed  that  the  snn  now  shines  through  the  eroresald  opening. 

E-ya'-ta-hi'^'-tslk  Is  represented  as  malevolent  towards  mankind,  apoilitig 
or  destroying  as  far  as  lay  In  her  power  wliatever  of  good  Toskehd'  had 
done  for  ibe  welfare  of  the  race,  as  presiding  at  the  death-Bceuee  of  men, 
she  herself  sucking  out  their  Ufe-blood,  causing  them  to  die  b;  disease 
and  exhanstion,  and  as  feeding  upon  serpents,  vipers  and  other  reptiles. 

As  the  qneen  of  the  manes  she  received  as  tribute  all  that  which  was 
placed  In  the  grave,  compelling  tbe  nnbodted  spirits  to  dance  for  her 
health  and  amnsemeot. 

There  Is  some  difHculty  encountered  In  attempting  an  analysis  of  the 
nnme  Eya'tahfUik  \_Aatahetigic,  etc.,  are  other  forms,  but  the  one  In  the 
text  I  adopt  as  representing  wliat  I  regard  as  the  best].  I^Qtaa  says, 
"c'  est  an  nom  compost  d'  Ala,  qui  dSsIgne  la  personne,  et  de  enlri,  qui, 
dans  la  composition,  signlfle  un  eic^s  de  longueur,  on  d'^lolgnement  de 
temps  et  de  lieu,  on  qal  est  un  superlailf  en  matl^re  de  Men  on  de  mal." 
[24*  p.,  T.  I.].  ITie  first  objection  agslnsftbia  derivation  Is  that  oM  In 
none  of  the  dialects  designates  person ;  entai  Is  not  a  form  of  the  adjectire 
e»,"  long  [to  bej,"  and  withal  no  account  Is  taken  of  the  finale- or  ir-soand; 
and,  second,  this  Is  not  a  form  of  the  intensive  enclitic  td,  "very,  fully," 
as  might  be  supposed.  These  are  all  fatal  to  the  accuracy  of  the  derivation. 
Anotheretymology  of  the  ajspresslonhas  been  proposed  by  Dr.  Brinton,  bnfc 
liad  the  learned  Doctor  known  tbe  fixed  rules  governing  word-position  In 
Iroquolan  composition  be  woald  never  liare  given  It  a  second  thought.  He 
attempted  In  this  analysis  tlie  fulfilment  of  a  preconceived  notion  of  con- 
necting this  name  with  another  Iroquolan  descriptive  t«rm,  Aoaen,  mean- 
ing "water,"  compounding  it  with  the  verb-stem  oi,  "to  be  Id,  to  be 
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contained."  There  ore  two  fatal  objections  to  tMe  derivation.  In  tbe  first 
place,  Aoaen,  A'tei''  for  'un'-jn',  being  a  sentence,  cannot  enter  Into  com- 
position with  Indlvldnal  or  other  words,  and  second,  the  morphothesis  or 
word-order  of  the  verb  Is  tliat  tt  invariably  follows  the  nonn  with  which 
it  Is  combined,  while  Dr.  Brinton  nnwlttlngl;  makes  It  precede  the  ele-  ■ 
ment  vrith  which  lie  attempts  to  combine  It. 

Brebeaf  afflrms  that,  to  the  Harons,  Toike!ia'  denoted  the  snn  and 
Aalaentgte,  the  moon,  asserting  that  she  conld  assume  whatsoever  form 
and  fljfnre  snlted  her.  Bnt  here  there  wu  a  confoBlon  of  characters.  It 
was  the  daughter  of  E-ya'tahf^'tHk  wlio  became  the  moon  wlilch  changes 
its  form  contlnnall?.  It  la  a  very  common  thing  among  writers  to  con- 
found B-ya'-ta-ia'-tslk  with  her  daughter,  and  hence  arises  the  eiToneons 
tdentiflcatioD  of  S  ya'-la-hp"-tttk  with  the  moon.  The  very  fact  that  there 
is  a  nnlformltj  In  designating  her  as  the  grandmother  of  Toskeha'  ma;  be 
taken  as  evidence  that  It  Is  an  error  to  make  her  his  mother  In  direct  con- 
tradiction of  the  clenr  and  uniform  declaration  of  the  cosmologlc  legends. 

On  both  linguistic  and  functional  grounds,  I  am  Inclined  to  regard 
E-ya'-ta-ht°''tiik  as  the  Impersonation  or  goddess  of  night  and  tbe  earth. 
The  analysis  which  I  ofltr  is  strictly  within  the  Sied  rnles  of  Iroqaolan 
sentence  formation  and  Is  not  opposed  to  any  phonetic  objection.  The 
orthography  Eataenttie  was  nsed  by  Brebeuf ,  In  1B3E,  but  In  the  following 
year  he  adopted  the  spelling  AataenUic,  and  only  once  does  he  use  the 
spelling  jUaenliiie  which  Is  the  form  of  the  espres^lon  usually  fonnd  In 
the  literature  pertaining  to  the  subject.  Bnt  after  dne  consideration,  I 
believe  tbstthe  spellin<;H  Eataenl»ic  and  Aataenltic  are  the  nearest  a  pproz- 
Imatlons  to  the  expression  as  actually  uttered  now  more  than  260  years 
ago;  the  fact  that  both  these  ortbogrspblea  have  two  vowel  soands  at  the 
Initial  part  of  the  expression  makes  for  the  derivation  which  I  am  about 
to  suggest.  But,  the  fact  that  this  name  is  not  found  at  present  except 
In  the  literature  of  the  early  Huron  period  mnst  not  be  accepted  as  ground 
to  conclude  that  the  legend  was  the  product  of  a  distinctive  Huronlan 
cosmology,  for  the  other  terms  In  It,  or,  at  least,  some  of  their  elements, 
are  foand  In  all  the  dispersed  branches  of  this  family  of  tongaea.  Hence, 
we  may  infer  that  this  cosmology  belongs  to  the  proethnlc  period  of  the 
entire  group  of  tongues,  for  even  among  the  Tcerokl  the  name  taieUkara' 
Is  found  designating  •■  flint." 

Adopting  the  first  orthography  of  Brebeuf  as  representing  approximate- 
ly the  trae  sound  of  the  word-sentence,  I  will  spelt  It  as  follows,  Eya'-Ca- 
ke"-t»ik  or  E-a'-ta-hl'-talk  which  Is  aubstantlally  that  of  Brebeuf,  and 
which  I  resolve  as  follows,— £  ta  the  Indefinite,  or  specifically,  feminine, 
anthropic  pronoun  of  the  alugular,  third  person,  meaning  "her,"  and 
-yO'-ta,  the  noun  oyO,' 'ta'  without  the  preflxive  gender-sign  o-,  meaning 
"body,  the  body  of  a  living  being," -Ai!"-ts(,  the  adjective,  "black,  swarthy, 
swart,"  and  the  enclitic  -k,  which  Is  a  contract  form  of  the  substantive 
verb  fklh  "  (It)  la ;"  the  entire  synthesis  meaning  literally  "  her  body  Is 
black,"  or,  freely,  "  she  whose  bod;  is  black."  In  this  analysis,  I  repeat, 
no  phonetic  law  or  grammatic  rule  of  the  language  has  been  violated. 
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Thus,  I  believe,  tre  And  ample  llngnlatlc  evldeace  showing  ttiKt  E-ftC-ta- 
hf'-tHk  ia  not  tbe  moon  goddess  bnt  ratber  the  goddess  of  "black  night' 

Horeover,  one  of  the  most  drSimMic  episodes  related  In  this  cosmologj 
Is  the  theft  of  the  sun  by  E-na'-ta-hf'-Mk  aided  h;  Oha  'S  or  Tateii-laM' 
who  carried  it  to  the  eastward  into  an  Island  In  a  Tnst  sea  of  water,  for 
the  purpose  of  depriving  tbe  earth  and  man  of  light.  But  OVSUoitiF-a', 
In  bis  capaclt;  of  demiurge,  saying,  "  It  Is  not  good  that  men  should  dwell 
In  darkness,"  and  calling  his  trusted  friends,  Beaver,  Fisher,  Fox,  Raven 
and  Otter,  brought,  after  great  difflcnltj,  the  sun  bock  to  supply  nnln- 
termpted  light  to  man, — that  is,  so  that  there  would  not  be  dailcDesa  and 
night  but  continuous  day.  But,  by  a  blunder  of  Otter  a  compromise  bxl 
to  be  made  with  E-ya'-ta-hf-Uik,  who  stoutly  Insisted  on  tbe  sun  bdng 
returned  absolutely  to  her.  It  being  agreed  that  day  and  nlgbt  should  dtrlde 
equally  between  them  the  empire  of  tine.  In  this  circumstance,  there  is 
allusion  made  to  the  seeming  theft  of  the  sun  by  Nlgbt  every  day  wbeD 
the  sun  sets. 

Lastly,  the  usual  application  of  the  appellation,  grandmother,  to  the 
mooD  mast  not  be  construed  as  evidence  that  the  grandmother  ot  (XH- 
CofinTiI'  Is  meant,  for  the  mother  ot  OtifUoflnCa  being  born  on  the  earth 
was,  In  fact  regarded  as  tbe  grandmother  of  the  race  la  a  stricter  aense 
than  ber  mother,  E-ya'-Ut-hf'-tBlk. 

Ymkfha'—  TaviitkaTa'. 

Following  the  many  erroneoaa  hints  given  by  the  Jesuit  priests  in  the 
Belaiiont  dta  JeauUea,  Dr.  Brinton  does  not  hesitate  to  Identify  Totttha' 
with  tbe  sun  even  giving  a  fanclfnt  analysis  of  the  name  In  support  of  bis 
theoretic  Identillcatton.  But,  I  believe  that  a  careful  study  of  tbe  char- 
acter of  Toalceha'  will  make  It  clear  that  Yoskeha'  was  not  prlmlUvely  the 
Impersonation  of  the  sun,  but  there  may  have  been  among  the  laity  those 
who  tlius  confounded  bim  not  only  with  the  Sungod,  but  also  with  Tha-ro^- 
hya-v)a,''-ko^,  the  sky-god,  and  so  there  Is  no  great  ground  to  wonder  at 
the  confusion  of  characters. 

In  the  protology  of  tbe  Iroquois  Yoskeha.'  or  OHfitoiinrd'is  thedemlnife 
In  contrast  with  Ta^rlUkara'  hl8  brother,  who  represented  the  destmctlve 
or  Typhonic  power  In  nature  as  exemplified  by  the  destructlveness  of 
frost,  hall  and  ice,  often  holding  for  months  In  its  stilTening,  soUdlfjlnf^i 
deadening  embrace,  the  rivers,  lakes,  and  ponds,  the  sap  of  the  trees, 
plants  and  vegetation  of  the  land.  The  people  bold  In  high  esteem  the 
great  and  bounteous  benefits  they  believed  they  enjoyed  only  through  the 
care  and  benevolence  of  YoskehA'.  Success  In  hunting  was  assured  bj 
bf  s  eld,  for  they  believed  that  the  game  animals  were  not  always  free,  bnt 
were  enclosed  In  a  cavern  where  they  had  been  concealed  by  Taytli'lmTa'- 
Bnt,  that  they  might  Increase  and  flU  the  forests,  Yonkeha'  gave  them  free- 
dom bnt  In  a  manner  such  as  to  enable  him  to  control  tbem  at  will  for  the 
welfare  of  roan.  To  tbls  desirable  end,  It  Is  said,  he  wounded  them  all  In 
the  foot,  with  an  arrow,  the  wolf  alone  escaping  tbe  stroke,  whence  It  Is 
so  bard  to  ta^  him  in  the  cbase.    When,  In  tbe  beginning  of  the  eartb's 
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existence,  It  bec&me  dry  and  sterllo  by  reaaon  of  the  absorpllon  of  all  the 
waters  under  the  arnptt  of  a  great  frog  and  none  could  be  ohtalnpd  with- 
out its  permission,  It  was  Toaktha'  mho  resolved  to  free  himself  and  all 
hlfl  posterity  from  this  bondage.  To  do  this  he  made  an  IncisloD  In  the 
side  of  the  frog,  whence  the  waters  Issued  in  such  abandance  that  the; 
spread  over  the  whole  earth,  thus  forming  rivers,  lakes,  seas  and  all  the 
coollus  water  foontalne.  Having  learned  the  Invention  of  flre  from  the 
tortoise  he  tanght  men  the  art  of  flre-maklng,  bo  that  they  conld  have. 
when  needful,  new  flre.  The  corn  they  eat  was  given  them  by  Yoakeha,'; 
It  Is  he  who  cansea  It  to  epront.  grow  and  come  to  matnrlty ;  If  In  spring- 
time their  Belds  of  corn,  beans  and  sqaashes  are  green;  If  they  gather 
ripe  and  plenteous  harvests,  and  if  their  lodges  are  filled  with  well- matn red 
ears  of  com,  their  gratitade  U  given  to  Yoskeha'  alone.  In  1636,  It  was 
predicted  In  the  Huron  country  that  a  great  famine  menaced  the  land, 
simply  becHQse  Yoskeha'  had  been  seen  lean  and  emaciated  illie  a  skeleton, 
holding  In  hla  hand  a  blighted  ear  of  corn  and  gnawing  with  his  naked 
teeth  the  leg  of  a  man,  for  these  prodigies  were  the  onmistahabte  omens 
nf  a  very  poor  harvest.  Yoekehd'  labors,  plants  com,  drinks,-  eats  and 
sleeps,  and  Is  lasclvlons  like  man.  His  lodge  Is  made  like  their  own,  being 
well  snppUed  with  whatsoever  sDstalns  life.  He  la  of  a  benevolent  nature, 
giving  Increase  to  all,  doing  only  ihat  which  is  good,  and  voachsaQna:  One 
weather.  When  he  becomes  aged,  he  can  in  an  Instant  re}Qvenate  himself, 
making  himself  a  young  man  of  sbont  twenty-live  years,  and  so  he  never 
dies,  althongh  somewhat  Rubject  to  bodily  Infirmities. 

With  this  brief  outline  of  his  character,  let  ns  see  what  meaning  mty 
be  obt^ned  from  an  analysis  of  his  names,  Yoakrha',  0-tih-lo^-nr-a',  or 
Ottitofinlha'. 

The  latter  Is  the  name  applied  to  him  by  the  Onondagaa  and  It  signifies, 
according  to  the  best  native  authority  I  could  obtain,  "  the  dear,  yonng, 
or  preclons.  little  shoot  or  spront."  The  final  a  ot  ha  is  the  adjectlye  de- 
noting "  small,"  but  here  It  Is  used  ana  carltlve.  Speaking  a  language 
cognate  with  that  of  the  Huron,  It  Is  probable  that  the  Onondaga  name  Is 
a  mere  translation  of  the  Hnron  name.  An  analyals  of  the  latter  confirms 
thia  view.  In  Mohavrk  and  In  Hnron  0-ska''  signifies  "  a  sprnnt  or  shoot," 
the  initial  yo  or  io  Is  the  nenter  slngulur  third  person  of  the  pronoun. 
meaning  "  it,"  and  the  final  -ha  Is  the  adjective  "  small "  having  here  also 
a  caritlve  force  explained  above,  the  whole  then  signifying,  "it  is  the 
dear  little  shoot  or  sprout."  If  these  analyses  be  correct,  and  there  seems 
to  be  no  valid  phonetic  or  graromatic  objection.  It  Is  seen  that  Yoakeha' 
and  Otifiloiin.Vd'  a.Te  Hgnratlve  expressions  denotlve  of  the  growth -prodnc- 
tng,  revivifying  force  in  nature,  to  whom  of  coarse  Is  opposed  the  god  of 
frost,  ice  and  anow,  ever  blighting,  as  be  does,  young  plants,  the  growing 
and  budding  darlings  of  Yoakeha'.  It  Is,  I  believe,  the  reproductive,  re- 
juvenating power  In  nature  that  Is  personifled  In  Yoskeha'.,  and  not  the  sun 
which  Is  ever  portrayed  as  retaining  the  full  vigor  of  manhood,  ondimln- 
Ished  hy  the  lapse  of  years. 
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Ta-vila'-ka-ra;  Ta-i^'-ka-tu>',  TateUtaron  (Brebeaf) 
8a-ie-viU'-he-rat,  or  O-ha'-a. 

Tbls  god,  the  twia-brotber  of  Toskelia',  is  ubhaIIt  repreeeoted  m  the 
AdTersarj  of  blB  brother  and  bis  unaaccestiful  imitator.  The  narnUon 
of  the  formation  of  man  b;  Toakehd',  detailing  the  abortive  attempt  of 
Tavjit'kara'  to  do  tlkewise,  faatkionlng  only  moDkeye,  bab*,  owts  and  other 
nncanny  thtnga,  «iicb  as  tbe  reptltla  and  tlie  worms  tbat  live  In  the  gToani 
and  those  that  mysterioasly  l)ecome  motlis  and  Iratterflies  onl;  to  aMume 
again  tbe  vermiform  condltdon,  ifl  merely  adversative  to  this  assamed 
power  of  Ta-uig'-JCara'  todo  the  things  properly  belonging  to  the  cl)>n^ 
ter  of  Toakeha'. 

When,  through  the  fostering  care  of  To»keha',  tbe  foresta  had  become 
filled  with  varlouBBpecleH  of  animals  Tauls'itani' bid  them  In  a  vast  cavern 
in  tbe  mountain  aide.  Bat,  noticing  that  the  forests  had  become  enUrelj 
nree  from  game  and  animals,  Toakeha'  aonght  them  ont  and  Sndingthem 
opened  tjie  cavern,  out  of  which  tbey  came  forth.  After  tbe  deput- 
nre  of  To»keha',  Ta-wiW-ka-ra',  noticing  tbe  reappearance  of  the  anlmtls, 
bastened  to  the  cavern  and  again  closed  It  before  all  the  animals  had  codm 
forth.  These  tliat  were  agUn  imprisoned  In  Ibe  cavern  became  trasg- 
formed  Into  the  nncanny  things  that  creep  and  crawl  and  live  hidden  in 
tlie  gronnd  and  elsewhere,  being  regarded  as  possessing  sapematunl 
faculties.  With  tbe  aid  of  his  grandmother  be  spoiled  In  various  wajB 
the  corn  and  bean  crops  of  the  Iroqnols.  These  are  some  of  tbe  deeds  of 
tbe  despoiling  and  blighting  Taals'kara: 

With  these  preliminary  remarks  as  to  tbe  character  of  Tatrlt'taTd',  u 
narrated  by  the  modem  Iroqaolan  shainane  as  well  as  by  tbe  early  Jeenit 
missionaries  among  the  Uurons,  attention  will  now  he  given  to  an  attempt 
to  analyze  the  names  applied  to  this  god. 

The  first  to  be  considered  is  Tawii'tara'  [Tlta-^U'-ka-ra'  Kodlts  c<^it< 
Taviiskano' ,  a  contracted  form  of  Taiiil»kara'ao''\  and  SaiewWkerat.  The 
derivation  of  this  name  by  Dr.  Brlnton  fiom  tbe  word-sentence  tjo'lcana 
"It  becomes  dark,"does  not  bear  examination,  having nota  slngleele- 
ment  of  probability,  being  pnrely  fanciful.  This,  so  far  as  I  am  swan, 
is  tbe  only  attempt  to  analyze  Ihe  eipresvlon. 

From  an  examination  of  the  terms  which  are  apparently  cognates,  It 
is  clear  that  the  element  common  to  them  all  la  -wis-kara-.  Noiv  this 
Is  tbe  noun  OtnW-ka-ra',  "hall,  sleet."  But  this  la  merely  a  derivative 
cognate  with  0-viW-a',  '■  Ice"  and  "  glaas-goblet."  EZ-iric'-re,  "snow" and 
"  frost,"  tbe  latter  In  Tuskiirora.  Tbe  final  -a-no',  to  the  form  Ta-ait-bi- 
no'  for  Ta-teU-ka-ra'-no',  is  the  adjective  common  to  the  entire  gronp 
meaning  "cold,"  the  combination  meaning  freely  the  "cold"  TaaH'- 
ka-r&'.  Tbe  Initial  t  here  has  to  be  explained  In  a  manner  very  diflferent 
from  that  followed  in  explaining  the  Initial  (  of  the  name  Tha-ro'  if- 
wi'-ko'';  while  the  a  Is  for  Aa,  "he,"  the  singular  antbroplc  pronoun  el 
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the  third  person.  In  some  ot  the  dialects  an  «,  In  others  ;  (like  tfi  In  thin) 
which  Id  rapid  pronnnclatlon  Is  sometimes  sonnded  like  the  Interdental  t. 
Bound  peculiar  to  man;  Indian  tongnes,  Is  a  pieOx  to  proper  noans.  The 
wb')le  meaning  "  He  la  hall,  U  the  hall,"  or,  freel;,  "He  who  ts  the  ball  or 
Ice."  In  Sa-ye-wia'-lce-rat  wherein  the  pronoun  Is  changed  to  the  indefi- 
nite third  personal  stngalar  of  the  anthropic  gender,  there  is  coiiflrmatory 
evidence  In  support  of  the  Identification  already  Indicated.  The  Initial  sa 
Is  the  Iterative  affix,  equlvatent  to  the  re-  la  re-gain,  which  it  baa  already 
been  snld  becomes  expletive  when  the  word-sentence  becomes  the  name  of 
an  indivldnal;  the  ye  Is  the  IndeSnite  personal  pronoun  noted  above, 
■wit-kir  for  -aU-kar-  is  the  stem  of  the  nonn  O-vsW-ka-rn;  "  hall,  sleet," 
Otis  the  obsolescent  verb  "to  present,  show,  spread  forth;"  the  word- 
sentence  would  therefore  mean,  freely,  "  he  who  spreads  forth  sleet,  hail. 

If  this  analysis  Is  a  retraciug  of  an  historical  product  of  linguistic  ac- 
tivity, and  I  believe  It  fa,  then  we  see  that  Tawi»'-kara'  was  so  called  be- 
canae  he  spread  forth  halt,  xleet  and  ice  and  the  blighting  frosts,  because 
he  waa  the  cold  ice-king,  the  enemy  and  despoller  of  the  planted  crops  or 
man,  the  failure  or  destrnclion  of  which  being  the  extinction  of  the  hope 
of  future  provision  and  the  dreadful  harbinger  of  famine  and  pressing 

In  some  of  the  dialects  of  this  family  Tawi*  'kara'  Is  also  a  name  for 
the  fllntstone.  This  Is  to  be  explained  perhaps,  from  the  resemblance  of 
this  species  of  rock  to  Ice;  Its  fracture  hax  very  much  thi:  appearance  of 
that  of  ice ;  lis  bluish  or  rather  dark  green  color  and  seemlu;;  trangpar- 
ency  assimilating  It  In  other  respects  to  that  of  Ice. 

In  whatever  TainUkara'  did,  be  was  Instigated  and  abetted  by  his  grand- 
mother E-ya'-ta-ta'''-t»ik,  the  goddess  of  night  and  the  earth.  The  effects 
of  IVoat  and  cold  are  beat  seen  In  the  morning  when  the  god  of  Ice  and  cold 
has  accomplished  his  nefarious  work  under  cover  of  darkness. 

In  connection  wltb  what  bas  already  been  said  In  explanation  of  the 
name  and  character  of  Tatnli'kara',  it  Is  neceeaar;  to  note  that  the  Onon- 
dagas  apply  the  name  Oka'&  to  blm,  and  that  this  name  is  also  a  name  for 
dint  and  that  In  a  cognate  rhotactst  dialect  It  Is,  under  slightly  variant 
forms,  a  name  for  both yVo«t  and/i'nt;  I  mean  In  Taskarora,  in  which  the 
word  la  it-qnU'-ri,  meaning,  "  flint,  a  chip  or  fragment  of  tihell  or  stone  or 
pottery,"  showing  that  the  Onondagaa  must  have  known  the  mythic  con- 
necUoD  t>etweeD  the  fiintstone  and  the  froat-blng.  A  cognate  of  u-gnd'-ril 
Is  auiy'Aa  ri  for  'wa-ha'-rl,  signifying  "  hoarfrost,  frost," 

From  the  Eadicts,  etc.,  of  Bruyas,  I  select  the  following  In  sopport  of 
the  analysis  offered  above:  O-wlte,  gawUa,  "Ice,  hall,  glass;"  owiak-ra, 
Iroqeeomm  "  ball,  sleet ;"  ga-vsia-ke-rontion,  ga-viU-ontion,  "  It  Is  bailing ;" 
vmtiowisk-VKntare,  "  It  Is  covered  with  frost,  with  hoar  frost." 

BT'-no"  —  Ba-^Oih-ni'-yo'  —  Ha-viih-ni'-yo'. 
HC'-no"'  in  the  majority  of  the  tribes  of  thia  family  le  the  proethnlc  name 
of  the  god  of  thunder  who,  to  promote  the  welfare  of  man,  was  ever  en- 
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gfLged  In  clearing  the  rivers,  lakes  and  streains  of  the  di  eaded  n 
serpents  and  dragons  and  other  nondexcrlpt  goblins  with  which  they  wen 
supposed  to  be  Infested.  The  Iroqaois  applied  to  talm  the  eateetned  title 
of  grandfather.  When  they  heard  the  flrst  distant  roll  of  thandertbej 
cast  sBcriQclal  tobacco  Into  the  Are  as  an  offering  to  him.  The  sonnd  of 
thouder,  It  Is  said,  Is  caosed  b;  his  voice  and  the  lightning  Is  cansed  bj 
merely  knlttlnghis  augnst  brows,  for  even  such  is  the  present  meaning  nf 
the  Tnskarora  word  for  lightning,  nH-ina't  ka-hriq'-na-rika,  which  is  com- 
posed of  the  Initial  ni!-,  the  doal  demonstrative  meaning  "  two,"  bnt  noT 
merely  expletive  here,  wa-,  "It,"  the  animate  neuter  singular  third  person 
of  the  personal  pronouns,  a'  t,  the  reflexive  affix,  having  here  a  possessive 
function,  meaning  "  his,"  -ka-hrlq-n-  for  -ka  hrV-n-,  being  the  noun  o-la- 
hrS'-ht,  meaning  "  eyebrow,"  -rik,  signifying  "  to  bite,  seize,  close,"  -», 
the  sign  of  habitual  or  customary  action. 

Along  aide  of  this  nnme  there  exists  the  name  m-^vOh-ni'-yo'  and  In  the 
non-rhotaclst  dialects  Aa-teJrt-nf'-^o'.  This  appellation  Is  descriptive,  re- 
ferring to  the  gretU  voice  o!  the  thnnder-god.  It  Is  composed  of  ra-  or  ha-, 
the  mascnline  slngnlar  third  person  of  the  anthroplc  gender,  having  here 
a  possessive  value,  "  hia,"  -Toeftn-  for  -wITt-na  from  o-vsW-rUC,  signifying 
"  word,  voice,"  and  -l-yo',  which  In  modern  Iroquois  excepting  Tuskarora 
means  "fine,  beautiful,"  bat  in  Tnskarora  tc  means  "  large,  great," and 
there  Is  abundant  evidence  In  the  other  dialects  that  that  Is  Us  orleinsl 
slgnlflcatton ;  hence,  the  whole  synthesis  signifies  "  his  voice  U  greti,'' 
and,  freely,  as  an  appellative.  "  he  whose  voice  Is  great."  This  is  clearly 
an  expression  wholly  appropriate  to  none  but  the  god  of  thunder;  so  that 
those  writers  who  are  satlslled  with  deriving  this  name  from  the  Freacli 
le  DUu  and  le  Son  Diert  are  in  error. 

Owing  to  his  great  activity  In  watering  the  earth  and  In  destroying;  the 
reptilian  and  draconic  enemies  of  the  human  race  he  soon  assimilated  to 
himself  a  large  share  of  the  religions  cult  historically  belonging  to  Tha- 
ro''-fcpa-wa''-Ao°  and  Yotkehd',  Just  At  Bel,  the  demiurge  In  Chaldean  coS' 
mology,  displaced  old  Et,  the  Ancient  of  Days ;  so  that  HC'-no''  acquired 
a  preeminence  that  made  him  one  of  the  most  noted  goda  of  the  Iroquolan 
theogony. 


Grammatic  form  and  the  verb  concept  in  Ihoquoian  sprkch.    By  J 
N.  B.  Hewitt,  Bureau  of  Etimology,  Washington,  D.  C. 

Form  as  an  element  of  grammatic  sud  syntactic  relation  has  been  denied 
to  the  great  majority  of  aboriginal  American  languages  hy  William  ron 
Humboldt  and  his  school  of  ultra -metaphysical  tendencies.  This  school 
likewise  denies  to  these  languages  the  use  of  a  true  verb,  yea,  ctci 
concept  of  sncb  a  phenomenon.  Humboldt,  however,  studied  these  the 
languages  at  second  hand  through  most  untrustworthy  sources,  having 
personally  not  the  slightest  skill  to  use  any  one  of  these  languages  he  dia- 
cussed.    Oneof  the  unavoidable  errors  resulting  from  this  Inability,  which 
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majr  serve  ta  b  fair  example  of  his  fnUlblU^,  la  bis  aDqaatllled  adoption 
of  Duponceau'B  erroneoas  etatemeDt  regarding  the  characteristic  methods 
of  forming  words  and  word-sentences  In  the  ahorlglnal  American  lan- 
guages, that  such  formation  leaccompUshedlntbem  bj  "putting  together 
portions  of  dtStrent  words,  so  as  to  awaken  at  the  same  time  In  the  mind 
of  the  hearer  the  various  Ideas  which  tbej  separately  espTess." 

Professor  Hajjlra  Stelnihal  Is  the  one  man  of  onr  day  who  ezponnds  and 
defends  the  fundamental  doctrines  of  Hnmboldt  wblch  be  has  mode  his 
o'wn.  He  has  sought  with  more  or  less  saccess  to  l^thom  the  myxterles 
ADd  to  point  ont.  either  to  pnncCnre  or  to  correct,  the  Incouslstendesof  his 
profound  and  wholly  theoretical  master.  Neither  arbitrary  judgment  nor 
misplaced  acumen  has  been  wanting  in  the  process. 

I'rofessor  StelnthHl,  following  the  lead  of  his  great  master,  classes,  with 
out  the  necessary  preliminary  study  of  those  so  classed,  the  great  majority 
of  the  aboriginal  American  languages  as."  formless,"  because  his  matter 
and  prophet  had  spoken  and  said  Chat  true  grammatic  forms  are  developed 
in  the  "  complete"  Inflectional  languages  only,  namely,  In  the  Indo-Euro- 
pean and  the  Semitic,  and  that  agglntlnatlve  and  Incorporatlve  languages 
have  notthegenlns  to  devise  the  morphologic  means  for  tbe  "  eKpresslon 
of  a  tiue  conception  of  one  such  form."  Professor  Stelnthal,  (^peaking  In 
general  of  the  aboriginal  American  languages  and  In  particular  of  tbe 
Nabuati.  says  that  this  language  has  In  "  Its  method  of  word-miklng, 
formed  nouns,  but  no  true  verba,"  for  what  at  Qrsc  sight  might  be  called  its 
verb  Is  "  merely  a  noun  with  a  predicative  prefix."  Realizing  that  these 
views  are  mere  posatbilltles  (they  have  no  right  to  figure  as  anything 
more).  Professor  Stelnthal  manages  to  .concede  a  high  degree  of  cunning 
and  deception  to  these  languages  whenlieartfully  says:  "  On  the  one  hand 
these  languages  manage  to  make  up  for  the  lack  of  real  form,  by  forma- 
tions so  artf nl  that  they  qnlte  acquire  the  appearance  of  real  grammatical 
forms.  The  concealing  disguise  mnst  be  torn  from  these  formations, 
In  part  by  etymologic  analysis,  and  more  especially  by  an  analysis  of  the 
structure  uf  tbe  sentence  in  general." 

This  sentence  has  the  appearance  of  conveying  profonnd  wisdom;  but. 
If  I  rightly  coiistrne  Its  meaning.  It  has  no  Intrinsic  soundness,  for  Its 
fatal  weakness  lies  in  tbe  fact  that  It  rests  wholly  on  the  unwarranted  as- 
sumption that  the  people  of  a  community  remember  the  etymology  of  the 
words  they  employ  In  their  di^ly  conversation,  llie  historical  study  of 
the  development  of  language  Is  opposed  to  such  an  assumption,  disbarring 
as  It  does  alt  lexic  evolution.  It  was  wrought  to  support  certain  conclu- 
sions deduced  from  misinterpreted  facts;  those  conclusions  must  stand 
or  fall  without  It. 

J.  Hammond  Trumbull,  the  noted  stndent  of  these  languages,  bus,  in  a 
masterly  article  on  the  "  Algonkln  Verb."  shown  that  the  Algooqulan 
tongue  possesses  not  only  a  true  verb  but  also  true  grammatic  forms, 
thus  impugning  the  soundness  of  the  fuodsmental  tenets  of  the  Hum- 
boIdt-Stelntbal  school  as  applied  to  this  language.  A  similar  study  of  tbe  * 
Iroquolau  language  as  represented  In  Its  several  dtotecte  leads  to  concln- 
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Blons  likewise  adrerae  to  the  ralldltr  of  the  TiewB  of  the  Hnmboldt  ItA- 
lowlDg  tn  regard  to  the  texlc  and  structnr&l  ptocessea  preraiUng  in  this 
and  other  American  tougneH.  There  are  true  grammatic  fornis  in  tlwse 
dialects  and  they  poaaeas  true  verbs ;  the  grounds  upon  Trbicb  these  have 
been  denied  are  not  sound,  belngdue  to miainterpretatlonof  certain  facts 
of  grammar.  B7  for  the  ^eater  part  of  the  nouna  and  adjectives  tn  this 
language  are  derived  from  verbs,  but  the  converse  process  Is  extremelj 
rare,  If  such  there  be,  for  a  single  Instance  only  Is  knonn  to  the  present 


TBB   ALOONQUIAH   AFFKLLATITES   OF    THK    SlOUAM    TBlBCS    OF     VntaiMA. 

B;  Wh.  Wau^acb  Tooser,  8af[  Hurbor,  N.  T. 

Whrn  Captain  John  Smith  and  hia  companions  first  discovered  the  falls 
of  the  Jamea  river.  In  May,  1607,  the  native  guides,  who  accompanied  the 
explorers,  related  remarkable  stories  of  a  nation  living  further  np  the 
stream  towards  the  monntatna,  called  the  JIfonacaiui,  who,  at  the  time  of 
the  falling  of  the  leaf,  came  down  and  Invadedtheir  conntrr.  The  fear 
of  these  western  Indians  was  such,  that  na  Inducements  the  discoverers 
made  conld  persuade  these  Powhatans  to  guide  them  to  the  habltaiions  of 
these  people.  The  stories,  however,  made  so  deep  an  Impression  npon 
the  miDda  of  the  adventurers  that.  Id  the  foUowltig  spring.  Captain  Smith 
waa  assigned  to  the  command  of  60  men.  In  order  to  discover,  and  to 
search  for  the  commodities  of  the  Monaeane,ao  as  to  load  a  ship  for  home- 
But  so  unseasonable  was  the  time,  and  ao  oppoaed  waa  the  captain  of  tlie 
vessel  to  load  with  anything  but  the  "  phantastlcal  gold  "  (as  It  is  ex- 
pressed), which  he,  as  well  as  others,  believed  was  obtainable  among  the 
Jlfonnf^ani,  that  It  caused  much  Ul-reelIng  to  arise  among  the  colonists; 
for  Captfdn  Smith,  having  been  of  a  more  practical  and  conservative  na- 
ture than  many  of  hla  aaaoclatea.  preferred  to  load  the  ship  with  cedar, 
which  be  Justly  claimed  was  a  more  "present  dlapatch  than  either  dnrt  or 
the  reports  of  an  uncertain  discovery."  After  considerable  delay  the  ship 
was  finally  loaded  with  cedar,  and  the  attempt  to  discover  the  connti?  of 
the  Monacans  was  postponed.  In  the  fall  another  effort  woa  made,  when 
Captain  Newport  with  120  men.  went  forth  for  the  Invasion  of  the  nn- 
known  country.  Arriving  at  the  falls,  they  marched  by  land  some  forty 
miles  In  two  days  and  a  half,  and  then  returned  by  same  path.  They  dis- 
covered two  towns  of  the  Monaeajie  called  Massinacacft  and  MoKhanen- 
chouch. 

Smith  condensea  the  Information  which  he  subseqnently  gleaned  from 
the  natives  aa  follows : — that  upon  Che  head  of  the  Powhatans  [Jamea 
river]  are  the  M'lnacane,  whose  cblefe  habitation  la  MJta»autetk;  unto 
whom  the  Moakeraenchughe»,  the  Mnstinacaeks,  the  MoHahiutanugli'i. 
the  ifoHos^ejtiijianotifrAs,  and  other  nations  pay  tribute.  Upon  the  head  of 


id  By  Google 


AMTUKOPOLOQT.  258 

the  river  of  Toppahanock  (Kspptkbannock)  ts  a  people  called  Mannahoackx. 
To  these  are  contributors,  the  Taaxanlaa,  the  Shackacontat,  the  Oiitponcat, 
tbe  TegninaCeog,  the  WhoiUUnttaei,  the  SUgarakeB,  the  Ha»»innvngae»,  and 
divers  others,  all  confederate  with  the  Monaean»,  thongh  many  different 
In  language,  and  be  ver;  barbarous,  living  for  the  most  part  of  vrlld  beasts 
and  frnlls." 

This  brief  summary  embraces  nearly  all  the  knowledge  that  we  possess 
relating  to  these  tribes dnrlng  the  period  of  settlement;  for,  after  1609, 
althoogh  no  donbt  often  In  contact  with  the  settlers,  through  trade  and 
otherwise,  nothing  whatever  was  recorded  or  presi^rved  relating  to  them 
for  over  sixty  years.  Even  the  Blgnlflcations  of  these  tribal  names— correct 
Interpretations  of  which  are  absolutely  necessary  for  an  exhaustive  and 
conclusive  study  of  these  people — have  been  forgotten  Tor  many  genera- 

The  questions  that  now  arise,  and  which  I  shall  endeavor  to  answer, 
are  these :  First,  what  were  the  commodities  of  the  Monacans,  that  Smith 
was  Instructed  to  search  for?  Second,  what  was  It  that  gave  rise  to  Im- 
pressions In  the  minds  of  the  Virginia  colonists,  that  valuable  mines  of 
copper,  Iron,  gold  and  silver,  were  to  be  found  In  the  same  region?  Third, 
can  any  of  the  MsnuahockB  be  Identified  with  tribes  of  a  later  period  ? 
Fourth,  of  what  langnage  are  these  names  of  Captain  John  Smith? 

The  remainder  of  this  paper  is  devoted  to  tbe  study  and  interpretations 
of  these  names,  showing  that  the  term  Monacang  signifies  the  "diggers ;" 
Monahaatanitghes,  "people  who  dig  In  the  rock,  i.  e..  In  the  steatite  quar- 
ries;" Monaairjin'anovgk-Tasxauviek,  "home  of  the  people  who  dig  mica;" 
Monatiekapanongha,  "  people  who  dig  the  'Bickapau',  i.  e.,  the  ground-nut" 
(^ApioHuberota) ;  Moiehemeitchushfs,  "  those  that  gather  fruit  or  berries." 
The  term  Mannahocka,  however,  was  a  collective  one  for  the  whole  of 
this  nation,  and  denotes  "a  very  merry  nation,"  or  a  people. 

The  Interpretation  of  these  Atgonqnian  names  of  the  Slouan  tribes  of 
Virginia— especially  those  bestowed  by  the  Powhatans  on  tlie  Monacans, 
who  seem  to  have  been  more  advanced  In  cnltuie  than  the  Manitahocti — 
throws  considerable  light  upon  their  arts ;  identlfles  them  with  those  peo- 
ple who  supplied  mica  and  other  products  to  the  mound-builders  of  the 
west;  and,  as  man;  will  admit.  Is  another  point  added  to  the  many, 
against  the  great  antiquity  of  some,  If  not  all,  of  these  mounds. 

[This  paper  will  be  printed  In  The  American  Anthropologist  for  Octo- 
ber, 1895.] 


Tbb  utstery   or   thk    hamk    Famuhkby.      By    Wjllum    Wallacb 
TooKKR,  Sag  Harbor,  N.  Y. 

[ABSTBICT.] 

A,UYSTESY  onrevealed, — that  Intaaglble  and  lllnslve  element,  which  en- 
virons the  nomenclature,  myths,  customs,  and  traditions  of  tbe  American 
Indian,  will  always  remain  a  fount  of  the  deepest  Interest,  and  closest 
Btndy  to  the  cultured  mind  of  the  critical  student  of  the  science  of  man. 
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The  secret  societies  and  s&cred  rites  or  lajsteries  of  the  priesthood  of 
tbe  red  men  bas  been  the  theme  of  many  explorers  into  the  wilderness  or 
the  science  of  anttiropolog;  for  tbe  past  two  decades  or  more.  It  is  oot 
my  porpose  at  this  time  to  single  out,  to  compare,  or  to  elaborate  npon 
the  symbolic  cnstoms  or  shamanlstlc  ceremonies  of  the  varloos  stocks. 
tribes  or  clans  which  have  be«n  the  basis  for  these  essays.  They  can  he 
found  in  the  works  of  many  noted  specialists,  where  they  may  be  read 
and  stniiled  in  their  entirety  far  better  tlian  in  any  brief  abstract  which  I 
might  quote.  Many  points  of  similarity  can  be  traced — especially  ajnone: 
tribes  of  Algonqaian  stock  —  reTcailng  identllf  of  thought  occurrine 
through  hereditary  transmissions  and  tribal  borrowings  In  symboHiinj; 
animate  and  Inanimate  objects,  also  nataral  phenomena,  in  order  to  enable 
the  priests  to  retain  their  supremacy  over  the  superstitioas  minds  of  both 
the  initisted  and  uninitiated  members  of  the  tribe.  Every  tribal  famlli 
or  clan  undoubtedly  bad  its  society  and  priesthood,  and  It  Ih  my  Intentlcoi 
to  demonstrate  by  historic  and  llng^nlstlc  facts,  that  in  the  name  Paman- 
key,  now  designating  a  ematt  tribe  of  Indians  and  a  river  of  Virginia,  we 
have  a  suTTlval  to  our  times  of  one  of  the  reminders  of  an  esoteric  system. 
which  existed  among  the  Algonqnlan  tribes  of  Virginia  at  the  beginning  of 
the  sef  euteenth  century.  Not  only  does  It  bide  a  mystery,  but  the  tme 
interpretation,  or  slgniflcatlon  of  the  name  itself,  has  been,  and  ettU  re- 
mains, a  thing  unknown — a  mystery,  which  I  shall  endeavor  to  explain. 
I  trust  satisfactorily,  so  that  It  shall  no  longer  exist  ss  a  problematical 
quantity  tn  the  synonymy  of  the  tribes  of  the  American  race. 

[ThlB  paper  will  be  printed  In  The  American  Antiquarian  for  September, 
189S]. 


A  viQiL  0¥  THE  OODS.      By  Washikoton  Mattbkws,  M.D.,  and  Haj. 
and  Surg.  U.  S.  A.,  Washington,  D.  C. 

[ABSTRACT.) 

The  paper  describes  the  work  of  a  single  night  (the  fourth)  of  a  great 
healing  ceremony,  lasting  nine  days,  pmctlscd  by  the  Navaho  Indians  and 
called  by  them  Eiejl  Hathal,  or  the  Night  Chant,  The  night  Is  devoted  to 
a  vigil  resembling  that  of  the  medieval  knight  over  bis  armor,  a  vigil  la 
which  men  and  gods— or  the  properties  representing  the  gods — alike  take 
part.  The  rites  show  evidence  of  a  belief  tn  a  community  of  interest 
and  feeling  between  gods  and  men.  A  communal  feast  takes  place,  of  a 
character  somewhat  akin  to  that  of  certain  ceremonial  acts  performed 
among  ourselves. 

The  work  described  lasts  from  about  Dine  o'clock  on  the  fourth  night, 
till  after  dawn  on  the  fifth  day.  Some  of  the  occupants  of  the  medicine- 
lodge  stay  awake  all  night,  others  may  sleep  a  little ;  bnt,  as  a  rule,  the 
great  majority  may  be  found  awake  at  any  hour  of  the  night. 

Although  the  rites  are  important  and  interesting,  they  occupy  but  a 
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small  portion  of  tlie  time ;  the  Digfat  ta  apent  mostly  In  song.  SoDge  of 
sequence,  proper  to  the  rltea  are  enng ;  bat  songs  from  otber  rites  are 
also  admitted  to  entert&lD  the  watchers  daring  the  long  vlgtl.  Several 
long  prayers  are  said. 

The  mAska  of  the  gods,  twenty-one  Id  namber,  are  laid  ont  on  a  buffiilo 
robe  In  the  northwest  portion  of  the  lodge,  In  an  established  order,  and 
six  ceremonies  areperformedoverthemat  Intervala,  viz. ;  sprinkling  them 
with  poUen ;  aprlnkling  them  with  a  cold  Infusion ;  feeding  them ;  smnk- 
ing  to  them;  waking  them, 'and  praying  to  them. 

The  communal  f  east  takes  place  before  midnight.  It  consists  of  a  bowl 
of  thin,  cold,  corn-meal  grnel.  With  this  the  gods  are  drat  fed;  i.  e.,  mor- 
sels of  gruel  are  laid  on  the  moutb  of  each  mask;  and  then  everyl>ody  In 
tbe  lodge  takes  four  morsels  from  the  bowl  by  dlpplog  the  tlpa  of  all  his 
Ungers  In  it. 

Following  this  Is  another  feast  In  which  all  the  ancient  dishes  of  the 
NaTaboes— dishes  of  wild  herbs  and  seeds  now  little  nsed— are  eaten;  but 
only  those  who  are  hangr;  partake  of  this  meal. 

The  ceremony  of  waking  the  masks  occurs  at  midDlght.  A  long  song 
Is  sung  In  Which  all  the  gods  are  mentioned.  When  the  singer  names  a 
god.  he  lifts  the  assoclat«d  mask  and  shakes  it  as  If  waking  the  god. 
Each  god  has  a  separate  stanza  to  himself.  The  refrain,  Hyldeznt,  signi- 
fies. He  stirs,  He  moves. 

When  It  Is  near  dawn,  sacred  cigarettes  are  taken  out  to  be  aacrlflced  to 
the  gods.  When  dawn  Is  nnnounced,  the  shaman  begins  to  sing  the  "Beau- 
^d1  Dawn  3onga"  and  he  continues  to  lead  In  song  fur  about  an  hour. 
Then  he  prays.  Bags  of  pollen  are  passed  around  for  alt  to  help  them- 
selves, and  the  vigil  Is  done. 

Han;  minor  oiiserrances  or  Interest  are  omitted  from  this  abstract. 

[This  paper  will  be  printed  In  The  American  Anthropologist.] 


Ah  Ojibwa  tbansfobmatiok  tai-b.    By  Harlan  I.  Smith,   American 

Husenm  of  Natnral  History,  New  York,  N.  Y. 

[ABSTRACT.] 

The  following  transformation  tale  has  been  secnred  from  an  Ojibwa 
friend  living  at  the  "Poy-gan-ing"  settlement.  This  place  Is  on  the  east- 
ern border  of  the  large  marah  which  extends  along  Ihe  Saginaw  Rivet 
about  bair  way  between  Saginaw  and  Bay  City,  Michigan. 

"  The  roblu  was  once  an  Indian  youth.  The  parents  of  tbls  young  man 
made  bim  a  Uttle  bark  house  In  which  he  faated  for  abont  Ave  days, 
when  he  became  very  hungry  and  ashed  for  food.  RIn  parents  begged 
him  to  wait  three  days  longer.  The  next  day  towards  evening  he  called 
for  some  red  p^nt.  His  mother  aaked  him  what  he  was  going  to  do  with 
It,  and  obtained  the  paint  for  blm.  He  rubbed  it  on  bla  breast  and  s]i[d, 
'I  will  be  called  Kobln  Redbreast  forever.'  He  then  flew  away.  His 
mother  was  crazed  to  see  him  leaving  her  in  that  manner,  and  followed 
him  (or  a  long  distance  hoping  to  catch  him ;  but  at  last  he  became  lost 
to  Bight  In  the  distant  sky." 
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Tbe  bark  house  Is  nndonbtedly  Identical  wttb  the  myettc  hnt  of  certain 
ceremonies  of  the  Mide  or  Grand  Hedicloe  Society  whleh  Is  used  for  tantt 
of  tbe  incantations  of  the  shaman.  The  fasting  Is  an  accompanlmeDt  of 
Midc  Initiations  and  ceremonies.  The  parents  In  wishing  the  yooth  to 
fast  three  days  longer,  desired  htm  to  contlnne  to  the  end  the  ceremodiM 
prescribed  by  Lhemtes  of  their  faith.' 

My  friend  also  gives  the  following  information ;  "  In  order  to  tiare  tbe 
power  of  transforming  one's  self  into  an  animal,  the  Individnal  must  fast 
Qve  or  eight  days.  After  he  has  lain  and  fosied  In  the  bark  hat  for  tills 
period  he  may  have  dreams  of  a  prophetic  nature,  and  that  be  Is  ver;  old 
with  grey  hair  and  much  knowledge.  In  the  old  times.  If  SDcb  a  man 
could  stand  this  ordeal  of  fasting,  etc.,  for  ten  days  he  Iiecaroe  a  good 
shaman  whose  power  the  common  Indian  feared.  If  he  became  angry  at 
any  person  he  would  transform  himself  into  a  bird  or  some  other  kind  of 
animal,  and  go  after  the  one  he  wished  to  Injure  on  four  alternate  nights 
and  at  last  kill  him.     All  this  was  the  way  a  long  time  ago  more  thaa  It  is 

Altbongb  tbe  narrator  of  this  tale  is  able  to  speak  and  write  En^ish 
and  attends  the  Indian  Methodist  Church,  yet  his  strong  belief  in  the 
trnth  of  this  tale  was  firmly  impressed  npon  me. 

Another  version  of  this  tale  has  been  recorded  by  Henry  R.  School- 
craft, who  obtained  It  from  the  OJIbwa,  under  tbe  title  "Opeecbee  or  The 
Origin  of  the  Robin,"  on  page  109  of  his  "Hiawatha,"  pabllshed  In  1856. 


Tub  DIPPERBNT  lUCRS  DKSCttlBICD  BY  BARLY  DISCOVSIIRRS  AND  KXPLORIB8. 

By  Dr.  Stephbn  D.  Pkbt,  Good  Hope,  111. 

Tbs  Norsemen  describe  the  Eskimo's ;  Columbos,  the  Carlhs ;  De.Soto, 
the  Muskogees  and  Cherokees;  the  Spanish  historians,  the  Aztecs  and 
Mayas;  tbe  followers  of  Coronado,  the  Pueblos.  A  comparison  be- 
tween these  different  peoples  would  lead  to  a  belief  In  the  diversit;  of 
population,  and  variety  of  the  races. 

The  different  tokensfound  in  the  different  parts  of  the  continent  conflrm 
this  Impression.  These  and  the  different  customs  of  tbe  tribes,  described 
by  lator  historians,  controvert  the  opinions  of  the  llngaiats  as  to  the  nnlty 
of  the  American  race. 

Thk  paleolithic  otn.T.    By  Dr.  Stkphbk  D.  Pbet,  Good  Hope,  III. 


The  worship  or  tbe  cardinal  points  auonq  the  dipfbrbnt  Ah»ucan 
TRIBES.    By  Dr.  Stephen  D.  Pbet,  Good  Hope,  111. 


Tillage  lipb  amoso  the  clipv  dwelleks.    By  Dr.  Stephen  D.  Pkkt, 
Good  Hope,  111. 
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Ou>  HOHAWK  WORDS.    By  Rev.  W.  M.  Bkauchahp,  BaldvrinsTille,  N.  T. 

This  paper  is  suggested  b;a  stndf  of  the  Uobswk  dlctloQ&r;  of  Father 
Btujaa,  compiled  two  hundred  years  ago.  The  words  selected  rePer  to 
cuHtoms  obsolete  or  nndescrlbed,  and  aomettmes  to  those  BtiU  existing  in 
a  modtfled  form. 

[This  paper  will  be  printed  in  The  Journal  of  American  Folk  Lore.] 


Ikdun  chiefs  are  nsaally  installed  with  much  ceremony,  bnt  uaaally 
by  the  nation  concerned.  Among  the  Sis  Nations  it  is  done  by  one  of 
those  not  bereaved.  There  are  two  brotherhoods ;  the  Elder  and  Younger 
Brothers,  who  respectlvelj  condole  and  raise  chlefa  for  each  other. 
This  ancient  ceremony  la  atlll  retained,  and  was  witnessed  by  me  last 
April,  when  the  Onondagna  condoled  tlie  death  of  an  Unelda  principal 
chief,  and  raised  one  In  his  place.  They  sent  the  usual  wampnm  invitation 
and  loaned  their  village  and  council  house  for  the  occasion,  the  Oueldas 
now  having  none  In  New  York.  They  and  the  Senecas,  who  arc  Elder 
Brothers  also,  met  by  the  roadside  and  tlien  inarched  to  where  the  Onei- 
das  sat  by  their  way  side  Ore.  There  was  mnch  speaking  and  singing  there 
and  then  the  procession  moved  to  the  council  house.  The  mourners  took 
their  places  at  one  end  and  the  condoling  brothers  at  the  other,  the  condol- 
ing song  being  coDtlnned.  Thenacurtaln  was  hung,  dividing  the  cooncil 
house.  Bnnches  of  wampum  strings  were  placed  on  a  stick  and  the  Onon- 
dagas  song  over  these.  The  curtain  was  removed,  and  tlie  wampnm  grsd- 
nally  transferred  to  the  Oneldas.  The  curtain  was  again  hung,  and  similar 
songs  followed.  After  the  Snal  removal  of  the  curtain,  the  chief  was 
installed  with  a  presentation  of  wampum  and  snltable  charges  relating 
to  his  duties. 

[This  paper  will  he  printed  In  The  Journal  of  American  Folk  Lore.] 


A  UKLANQK  (iv  MicHAC  NOTES.      By  Staksbury  T.  HaOEB,  372  Wash- 

Ington^Ave.,  Brooklyn,  N.  T. 

The  Hicmacs  possess  a  system  of  measnres  for  canoes,  the  elements  of 

which  liave  been  drawn  from  the  human  body,  and  have  been  used  from 

time  out  of  mind.     Mooekvaigun  eaglooch,  the  distance  from  finger  tip  to 

elbow,  literally  "  the  pntting  down  of  the  elbow,"  measures  the  height  of 

the  canoe  in  front  and  rear.  yHooieadegekuI,  "four  fingers' width,"  marks 

the  dlffbrence'.ln  height  between  the  successive  boonk,  or  cross  pieces,  the 

height  diminishing  from  endsb)  center.  The  distance  between  these  cross 

A.  A.  A.  S.  VOL.  XLIV  17 
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pieces  ia  estimated  by  the  nSooktoo-Mlehatik'  or  dlBtance  from  the  thmnb 
to  the  tip  of  the  extended  foreflnger  pins  the  knuchles  for  remaining  frac- 
tional parts.  The  center  of  the  cttDoe  Is  Boppoeed  to  be  higber  than  the 
ends  bj  tvo  fingers'  width. 

To  assist  them  Id  countlDg,  the  MIcmacs  formerly  used  grains  of  maize. 
Tbelr  system  of  numerBtioD  la  capable  of  indeflnlte  extension.  As  to  bnr~ 
lal  caBtoros,  In  later  times  corpses  were  wrapped  In  sUns  and  deposited 
Id  the  ground,  but  the  tradition  of  Cape  Breton  and  of  Nova  Scotia  proper 
agrees  that  formerly  human  bodies  after  death  were  cat  In  pieces;  then 
the  Tiecera  were  removed,  the  pieces  were  smoked  and  dried  over  a  Are, 
were  carefully  sewn  together  again,  closely  wrapped  In  the  beat  skins  and 
fUrs  obtainable  and  finally  were  deposited  on  the  ground  within  the:too(o<i- 
dakiin-akade  or  burial  place.  Some  time  ago  a  mnmmled  head  was  foand 
on  the  banks  of  the  river  RIchlbncto  In  New  Brunswick.*  These  facts 
seem  to  suggest  that  a  rudimentary  mummying  process  has  t>een  In  nse 
more  widely  In  Ameilca  than  has  hitherto  been  supposed. 

The  "  sweat  house  "  of  the.  western  tribes  was  also  In  nse  amongst  the 
MIcmacs  who  called  it  uakrinuviakun  ogoon. 

In  former  times  each  wigwam  poseessed  two  doors,  one  for  each  sex, 
and  woe  to  the  man  who  passed  through  the  woman's  door.  Ail  sorts  of 
calamities  would  overtake  him,  and  the  method  of  cure  was  a  laborious 
one.  In  general  very  exacting  rules  seem  to  have  governed  Boclal  Inter- 
courBe  between  the  sexes,  and  offences  against  social  law  were  punished 
very  severely. 

A  curious  old  custom  was  the  kunlatijlk,  or  song  of  need,  which  formed 
a  very  poetic  substitute  for  barter  and  sale.  Another  was  the  negkovKtd- 
i^ik  or  "  dance  of  thanks  "  Which  expressed  the  gratltode  of  the  guests  tm 
the  feast  provided  by  their  host. 

The  MIcmacs  say  that  formerly  they  worshipped  the  rising  sun  and  new 
moon,  t^lng  each  for  a  few  moments  with  arms  extended  and  pahns  to- 
gether. The  cross  was  a  sacred  symbol  amongst  them,  long  before  Uie 
coming  of  Europeans.  The  legend,  told  of  Its  introduction,  bears  many 
marks  of  an  indlgenons  origin.  As  to  their  present  condition,  while  In 
some  respects  they  are  better  off  to-day  than  ever  before,  there  are  more 
than  a  few  points,  mental  and  moral,  In  which  they  were  better  before  they 
had  met  with  other  races  thab  their  own. 


Some  Ab*bic  sdrvivai.8  in  thic  LANauAax  and  folk-usagf:  of  th« 
Bio  Obandr.  By  John  G.  Bourke,  Captain  3rd  Cavalry,  U-  S.  Army, 
Fort  Ethan  Allen,  Vermont. 


This  paper  contained  a  description  of  a  ftew  of  the  more  noticeable 
Arable  "survivals"  In  the  language,  household  customs   and  religions 

■  Nlookt'"  one."    The  lumeB  ol  these  etemciita  can  only  be  oeed  In  oompoelllon  with 
•  Smltliaonlan  Bepona,  IB8I,  p.  S7fi. 
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aadfeetftlcerenionfesorthe  Mexican  populatton  of  the  Rio  Grande  Vmlley 
in  New  Mexico  and  Teiaa,  as  well  as  of  tlie  adjacent  porttona  of  tbe  Ter- 
ritory of  Ariiona. 

Many  of  tbe  tisa{;es  connected  witb  the  Feast  of  Saiat  John,  in  tlie 
montb  or  Jane,  and  with  Ball  Ftgbts,  have  undoubtedly  been  derived  from 
Africa,  through  the  SpHnish  Moors,  and  It  >ras  the  purpose  of  this  pa- 
per to  make  known  exactly  what  these  nsages  were. 

[Tliia  paper  will  tie  printed  in  The  Jonrnal  of  American  Folk-Lore.j 


WOBD-FOKMATION  IN    THB    KOOTENAT    lAMaUAOB,       By  Dr.    At.gr.MngB 

F.  CnAMBBRCtnr,  Clark  University,  Worcester,  Mass. 

[ABSTBACT.] 

In  the  Kootenay  Indian  iangnsgc  of  sootheaatem  British  Colombia,  th« 
radical  for  "good"  is  tok  or  tut,  and  the  Idea  of  "good,"  as  Is  often  th« 
case  in  the  speech  of  primitive  peoples,  has  extensions  of  neanlDg  in 
tbe  direction  of  "  strong,  brave, "  "  nice,  beautlfnl,"  "  pleasant,"  etc.  Fol- 
lowing Is  a  list  of  compounds  In  which  the  radical  tok  appears : — 

(1)  >oit-lDe=ihe  la  good,  ho-ioJt-lne=I  am  good;  ho-afiifnatliene^we  ar« 
good.         ^  ^ 

(2)  na-»oJI:-e(n)=chief  (Ut.  "he  that  Is  good,  or  strong") ;  M-riifltlno- 
^j&ti=Arenariaittingens  (Ht'  "'t  has  good,  heantlfnl,  flowers ;  aqkinakayuk 
^flower]!;  sul^kltlmaklne^coni-graln ;  ga-kjiLt-lt  (lit.  "when  things  are 
getting  warm, ^ood)=fliimmer. 

(3)  ki->i(if-ynkl§t=good-day  (H^uifcice=ida;) ;  h6-s5jfc-etlk'okIne  (Ut.  "I 
am  pleased) sthanh  yon;  siiit-itlqolne=he  Is  well  (Ut.  "be  Is  good-bodied; 
ai9o=body) ;  auit-ltlwine— he  feels  good  (Ut.  "he  is  good-hearted"; 
agJUtlioiaofn— heart) ;  fuifc-itlmeyl tine— the  weather  is  good  (aqkiam^ 
=sky,  weather). 

(4)  tBUl-»ui-ine=lt  is  very  good  (to(H— very) ;  k'tsltl-riiA-tleBt=a  very 
good  place  (-tlufsiplace?). 

(E)  iSuifnlpe'k-il  (lit.  "Good  Spirit")— personal  name  of  a  Lower  Koote- 
nay Indian;  k'nijtln'  (Ut.  "she  who  Is  good")=perBOnal  name  ofa  Lower 
Kootenay  Indian  woman. 

Tbe  radical  for  "bod"  Is  mn  and  the  following  componnds  lUastrate  Its 

( 1 )  ««n*=he  Is  bad ;  hS-Mtn-i^I  am  bad . 
(Z)  >2n-ink-dk-6'lne=tbe  Ore  is  low.  does  not  barn  weU. 
(8)  sj[n-ltlqalne=he  Is  sick;  )(ni-ltlwine=he  Is  angry;  sAn-itlmeyetlne 
=  the  weather  is  bad. 
(4)  tsltl-soho-ne— It  Is  very  bad. 
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(6)  sXn-nk'tUBQt  (lit.  "Bad  Clothes:"  ffi5iol-tWit»tt=cIotlie8)^perBor,;l 
n&me  of  an  Indian  figuring  In  Kooteniij  legend. 

Whea  It  1h  desired  to  be  very  emphatic,  tlie  vowels  irf  *ok  and  ra»  m 
"loDg  drawn  ont"  or  duplicated,  thus:  tahltni,  or  «J-a  ne="bad  Indeed:" 
io-okiHi=i''gQod  indeed,"  etc.,  the  tone  of  voice  betng  varied  also. 

For  "bad"  In  the  sense  of  "good  for  nothing."  "worlhleas,"  there  i* 
another  word,  tlUICKm,  the  radical  of  which  Is  the  privative  prefix  tlU. 

The  Interjection  for  "good!"  Is  a  A«  A?  i,  and  for  "bad !"  )W  iC, 

SaatuidsHk  (adjective- radicals)  precede  the  noun-radical  to  which  thej 
are  attached,  as  may  be  seen  from  the  above  examples.  Folio wlDg  are  ex- 
amples of  negative  constructions :  ho-li-g-«iil;-ine=I  am  not  ffood ;  ho-lt'i- 
tah/t-ne=-I  am  not  bad.  A  few  examples  of  sentences  ma;  be  given ;  Mb-« 
sUnkuts=tbe  coyote  Is  bad;  ^Mne  tffkatt^tbe  man  is  good;  nlpftlne  or- 
is (hiro)  ni-8d^-enB— be  kills  (him)  the  chief;  suk-ine  seet^^tbe  blaniietU 
good;  «ait-e  iqk'Btl=the  sack  Is  bad;  aaAiiit-e na>tbl:e=he  Is  a  bad  chirf 
(the  chief  Is  bad) ,  «3n1nk-dk-olne=ttae  Are  Is  no  good  (bad) ;  iiiut-eiik-ot- 
dlne=the  Are  Is  good ;  katluine  V-mhan  qiqas=he  thinlis  the  skunk  bad. 


KooTBNAY  Indian  pbbsokal  namfs.    B;  Dr.  Alexander  F.  Cbaubbb- 
LAIN,  Clark  ITnlverslty,  Worcester,  Mass. 

[ABSTRACT.] 

As  a  smalt  contribution  to  the  semasiology  of  American  Iwignagea,  tlie 
following  list  of  personal  names  of  the  Kootenay  Indians  of  southeastern 
British  Columbia  may  be  of  Interest.  Wherever  ascertained,  the  e^mo- 
loglcal  BlgnlflcallonH  are  noted. 

(1)  Names  derived  from  or  Including  animal-names:  iStinMUs  (coyote): 
K-kial»aiimaai\/iik(t1aetiweaBelM;  MaiyiUcM^weisiil)  ;  Oourittk-akiekim(l»\g 
wolf) ;    Oowitlktli  (big horn  sheep ;  gowitl=ti\%.  aqk-Ui^\iorn) . 

(3)  Names  derived  from  or  Including  bird-names  :  K'kadltSanobntitMit 
(three  bird  tails;  aqkindkmaKnam=taX,  of  bird);  Oiittlii  nanJ  (little 
swallow). 

(8)  Names  derived  from  names  of  Insects :    Djohomin  (pismire) . 

(4)  Names  derived  from  or  Including  names  of  parts  of  the  body  and 
Its  various  members:  ifajf  (bone) ; -^stottia- (skin) ;  TUtktlitl  l^hMnA: 
»i(=.wlthont,  aqk-tlttl^eyes)  ;  Kukumkak  (blind  of  one  eye) ;  Gdwoitii- 
tlaq/i  (bearded ;  aqkoktimaqa=^'b9.\T  on  the  face) ;  QanuqaitloOaqa  (he  his 
awblte  beard;  4jtmnu<;t'u=whltc) ;  (^'oflEmo'itasflaEjIr-ail;  (he  has  big  nos- 
trils ; a9i:asfliuj|;'aJl;>=noBtrl1s) •,GankiaiamlUlak (his  bead  la hnrt; aqiOim 
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^he&d) ;  Komoa  trSnko  (Lame  Knee,  name  of  k  ch&iacter  in  Eooten*; 
legend);  5<inftiinKIam  (carl; bead). 

(6)  Names  referrlog  to  wearing  apparel,  arttclefi  beloDglng  to  the  per- 
son, etc  :  Sawt'OimtU  (Bad  Clotbes,  name  of  a  character  In  Kootena;  teg- 
end;  iqkSk-tllOMt^tlottes;  Gt^notJoita  (he  hna  many  pockets;  Oqkotlako 
^ponch.  pocket?  ;  Kaigfcaktlakd  (half  pouch)  ;  TlukatlalCo  (no  poach ;  tlu 
privative,  ia=not) . 

(6)  Names  referring  to  personal  character  or  pecallarltles :  JTs&lin 
(good  one;  female  name) ;  Kkptka  (crazj,  female  name)  :  KsmOtlikl^e 
tarns  tn  hla  toes  when  walking;  aqktlik^toat) ;  KsukiBiU  (happ;). 

(T)  Names  referring  to  heavenly  bodies :  EHmllkUi  Ulndhog  (y«Uow 
atari  igMtlaoAoi^star). 

(8)  Names  referring  to  minerals,  metals,  etc.  :  ^51^  (stone) ;  naiko 
tlUen(iroD  paddle);  Maiyuk  nitlko  (weasel Iron). 

(9)  Names  referrlagtoanpematuralbelngs:    iS'ii<l;'n<pc'i:'a(GoodSplrit; 

Besides  the  above  there  are  a  number  of  names  handed  down  from  gen- 
eraUon  to  generation,  the  exact  meanings  of  which  do  not  seem  to  have 
been  preserved. 


AKTHROPOURTRICAI.  OBBBRVATIONB  OM  THE  MISSION  INDIANS  OF  SOUTH  KRH 

California.    By  Dr.  Fbanz  Boas,  New  York,  N.  T. 

During  the  past  winter  I  rlslted  the  Mission  Indians  of  Bonthern  Cali- 
fornia tn  order  to  Btady  the  dL-<tTibatlon  of  types  In  that  region.  I  was 
enabled  to  carry  on  thts  work  by  the  aid  of  a  grant  of  the  American 
Association  for  the  Advancement  of  Science. 

The  region  under  dlscaaelon  is  Inhabited  by  tribes  belonging  to  three 
distinct  stocks :  the  Sboshonean,  the  Ynnian  and  Marlposan.  To  the  flrst 
named  stock  belong  the  Ooahulla,  Serano,  Agna  Catlente,  San  Lnls  Key; 
the  San  Diego  Indians  belong  to  the  Yuman  and  the  Tnle  River  Indians  to 
the  Marlposan.  The  Tnle  River  call  themselves  TiXune'ny.'  The  San 
Diego  call  themselves  Tskuma'k;  they  call  the  Coahnlla,  Kaul'a;  the  San 
Lois  Rey,  Oxb'e ;  the  Agua  Callente,  Xagua'tc ;  the  Yuma,  Gutci'n.  The  Se- 
rano call  themselves  Ma'rlngayam.  The  Agna  Callente  call  the  San  Diego, 
Gltca'mkotCEm  (cf.  Ontcii'n  above) ;  the  San  Lnls  Rey,  Qawl'qotcEm ;  the 
Coahuila,  Tii'mlkotcam ;  and  the  Serano,  Tama'nqamyam. 

The  accompanying  short  vocabnlary  will  be  sufficient  to  show  the  rela- 
tionships of  these  dialects  and  langnagea. 

' The  TDvelshSTS  their  coutlnenUI  sonnde;  E  obicare;S  =e  In  tell:  1  =  1  In  bill; 
0  =  o  Id  QorraaD  noli;  i  =  aw  In  law;  11  u  In  GerrnaD  jSdr;  '  psase;  q  tcIbt  k;  x 
Oerman  ch  tn  ach;  X-  Qermui  oh  In  fcA;  X  Intermediate  between  z  and  i' ;  i.  dorao 
apical  1;  c  =  eh;  n  =  og  In  >lng. 
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It  appears  from  these  Itats  that  the  Serano  Is  less  closely  related  to  tbe 
otber  ShoshoDean  dialects  tban  these  are  among  themselves. 

The  following  tables  contain  the  results  of  the  measarementA  taken  hj 
me.  Besides  these  I  have  a  nnmber  of  measnremeata  of  statures  irhlch 
were  talien  b;  Mr.  A.  J.  Street  in  189S.  I  have  embodied  these  In  the 
tables  which  form  the  basis  of  our  discussions. 

The  measurements  of  statures  of  the  various  tribes  of  this  region  give 
the  following  results : 

STATURK   OF  MEM   20-60   TXAR8   OF   AOE. 
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1 
1 
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1 

10 
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173 
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174 

4 

3 

1 

3 
3 

2 
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1 
3 

4 

4 
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4 
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3 

1 
1 
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18 

11 
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3 

£ 

4 

1 

3 

1 
2 
3 

1 
1 

1 
1 
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IM 

E 

E 

1 

3 

1 

z 

Average 
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167.6 

(28) 

(") 

169.7 
(63) 

171.6 
(24) 

168.8 
(16) 

169.8 
(134) 
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BTATDHB  OF  WOliEN  17-69  TKAK8  OF  AGK. 
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1G6.T 

167.6 

168.0 

166.8 

157.2 

(86) 

(M) 

(42) 

(1) 

(16) 

(108) 

This  Uble  ehoyra  thu,  the  Btatores  of  the  tribes  «re  nearly  the  same. 
The  Dnmber  of  obgerv&tloas  for  each  tribe  la  so  amall  th&t  the  small  vari- 
ations In  distribution  may  well  be  dne  to  accidental  caunea.  This  Is  the 
more  probable  as  the  order  of  average  stBtnres  Is  not  the  same  In  men  and 
women  of  the  varloas  tribes.  The  conclusion  seems  jastlfled  that  all  tbeae 
tribes  are  tall,  the  average  stature  of  the  men  being  nearly  1700  mm.  The 
average  stature  of  the  women  is  92.8%  of  that  of  the  men.  The  distribu- 
tion of  Btatores,  reduced  to  per  cent,  is  given  in  the  following  table: 
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Statoree  Id  cm. 

Men. 

W^otn«D. 

m.6  —  146.* 
1*6.6  —  U8.* 
148.6  —  160.4 

z 

1.9 
4.9 
8,9 

160.5  —  162.4 
IS'J.S  -  1S4.4 

164.6  —  166  4 
1S6.E— 168.4 
158.B  —  160.4 

0.8 
1.6 
8,0 
2.2 

3.9 
lfl.6 
12.6 
18.5 
ll.T 

160.6  -  163.4 
162.6  —  184.4 
164.6  —  166.4 
l6r>.S  —  168.4 
168,6  -  170.4 

6.7 

76 

».o 

12,0 

u.g 

9.7 
7.8 
6.8 
1.0 
1.9 

170.6  —  172.4 
172  6  —  174.4 

174.5  —  176.4 
IJH.6  —  178.4 
178.5  —  180.4 

14.9 

9,7 

E.a 

6.2 
8.7 

E 

180,6  —  182.4 
182,6  —  184.4 

1,6 
2.2 

- 

The  m&tertal  Ib  also  safflclently  large  to  give  a.  fair  Idea  of  the  mode 
of  growth  of  these  lodlane.  For  pnrpoBea  of  compariBon  I  give  m  UUlt 
Bhowtng  the  growth  of  the  Indians  of  eonthern  California,  of  tAll  Indi- 
an tribes,  Halfbreeds  and  Whites,  the  Utter  being  obserratlonB  taken  In 
Worcester,  Mass.'     The  number  of  observations  is  given  tn  parentheses. 

maber  die  SohnlUndBr  In  Worceii- 
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Trtl>e       .... 

' 

" 

N«me      ... 

1 
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■37 

1 

« 

1 

1? 
5 

1 

1 
1 

1 

Age          .... 

12 

IS 

12 

12 

13 

13 

18 

Height  BtftDdlng     . 

3 

1.448" 

i,a38 

1,498' 

1,642 

1,480* 

1.546 

1.680 

1,667 

Height  of  shoulder 

6 

1.1«7 

994 

1.218 

1,278 

1,193 

1.277 

1,282 

1,286 

Length  of  arm 

9 

62a 

644 

621 

691 

666 

890 

707 

698 

FlDger  reach  . 

.1 

1,487 

l,26fi 

1,483 

1,660 

1.694  !  1.595 

1,668 

1,680 

HelKht  sitting 

^ 

771 

640 

794 

806 

788  '     880 

862 

847 

8 

834 

272 

329 

364 

358       SG4 

844 

368 

Length  of  head 

6 

180 

170 
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184        178 

175 

179 

Breadth  of  head    . 

3 

146 

186 

1*0 

147 

148  1      164 

150 

148 

Height  of  face 

5 
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100 

Hi 

111 

115  1      lis 

119 

122 

Breadth  of  face 

6 

131 

117 

126 

134 

135  !      134 

188 

148 

Height  of  Dose 

« 

41 

41 

4fi 

*9 

48 

50 

47 

48 

Breadth  of  nose     . 

16 

84 

33 

S4 

34 

34 

32 

37 

87 

Index  of  flnger-reach 

,0 

102.6 

102.1 

99,6 

107.1 

107.7 

102.9 

108.3 

108,8 

Index  of  arm 

e 

42.9 

43.9 

41.7 

44  9 

44.8 

44.6 

44.7 

44.5 

^ndex  of  height,  silting 

T 

63.2 

ei.f! 

63.3 

62.3 

62.9 

54.8 

63.9 

63.9 

Ind^i  of  width  of  shoDldi 

8 

23.0 

31.9 

22.1 

28.8 

24.2 

22.8 

21.8 

23.4 

Length-hreadth  Index     . 

» 

80.6 

79.4 

T9,l 

88.0 

80.4 

87.6 

86.7 

82.7 

Facial  Index    . 

6 

80.1 

86.6 

89.6 

82.9 

88,2 

es.8 

8H.8 

86.3 

Nasal  Index     . 

,3 

82.9 

80.6 

76.6 

69.4 

70.8 

64.0 

78.7 

77.1 

"  Brother  of  No.  :6S.    " 

79.     "  Sister  o 

No.  178.    "  Sister  of  No.  185.    "Slater 

of  No.  188. 
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(8) 
11G.8 

116.1 

109.8 

111.8 

7 
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119.2 

117.0 

117.6 

8 

12(1.7 

128.7 

122.8 

128.6 

124.5 

121.6 

» 

(22) 

182.7 

127.2 

127.0 

(1!) 
135.8 
(1*) 

180.0 

136.1 

136.6 

10 

186.1 

185.8 

188.8 

184.0 

188.7 

184.0 

182.4 

182.8 

11 

U1.2 

141.0 
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186,9 
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12 

,ffi 
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142.9 

iZ 
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141.2 

144.7 

18 

ffi 

147.11 

U«.6 
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ffi 

146.9 

150.8 

147.9 

14 

(18) 
160.2 
(18) 

ISS.6 

168.1 

1S4.8 
162.2 

(18) 

160.6 

168.4 

168.7 

15 

168.4 

187.6 
(19) 
17»» 

168.0 

160.2 

163.9 

(16) 
166.8 

1G8.6 

166.4 

157.0 

18 

164.9 

168.4 

166.8 

166.1 

157.6 

168.4 

IJ 

166.9 

169.1 

168.6 

167.7 

169.8 

169,4 

IS 

170.1 

170.0 

19 

(») 
176.0 

m 

170.7 

172.4 

171.8 

(16) 

1G8.4 

30 

173.2 

ITl.e 

21 

172.8 

178.6 

Adult. 

169.3 
(IM) 

171.2 

172.7 

171,6 

167.2 

(108) 

IB8.7 

169.6 

169.2 
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It'appears  from  these  tables  that,  althongh  tin  adnit  white  la  tsUar  thu 
the  MlasloD  Indian,  the  reverse  phenomenon  la  observed  daring  the  period 
of  growth.  The  growing  Indian  child  Is  thronghoat  taller  than  the  grow- 
ing white  child.  The  Halfbreeds  take  an  Intermediate  position  in  tliis 
respect.  The  cause  of  this  phenomenon  lies  In  the  fact  that  many  Indlu 
children  reach  the  adult  stage  mnch  earlier  than  white  children.  It  seema 
that  this  acceleration  depends  on  both  race  and  climate,  because  the  lOs- 
slon  Indians  who  Inhabit  a  warm  climate  show  the  phenomenon  much 
more  distinctly  than  the  tall  Indians,  who  live  mostly  In  northern  lati- 
tndea. 

The  canse  of  the  dUference  of  the  laws  of  growth  for  both  races  be- 
comes particularly  clear  when  we  consider  the  Taiiablllt;  of  stature  for 
(lach  ;ear.  I  have  shown  on  a  former  occasion  (Science,  Vol.  19,  p.  iBT) 
that,  at  the  period  when  the  amount  of  tjpfcal  annual  growth  begins  to 
diminish,  the  Tartablllty,  which  has  been  Increasing  up  to  that  time,  sud- 
den!]' drops  to  much  lower  values.  This  drop  In  vaiiablUt;  Is,  tliere- 
fore,  a  better  indication  of  approaching  maturity  than  are  the  aversgt 
statures,  which,  as  I  have  aliown  at  the  place  mentioned,  cannot  be  con- 
sidered typical  values  for  the  ages  of  growth.  Among  white  children  tbls 
sudden  drop  in  variability  occurs  in  the  case  of  boys  between  the  IStb  and 
leth  years ;  in  the  case  of  girls  between  the  14tb  and  IStb  years.  The 
following  table  will  show  that  the  sudden  drop  occurs  among  the  Hlsslon 
Indians  in  the  case  of  bof  s  between  the  ISth  and  Itth  year,  among  girls 
between  the  9th  and  11th  year. 


AVXRAOK  VARIATION   OI 

Age,  years.        Boys. 


BTATURI.   OM. 


S.l 


4.1 


It  appears  from  these  tables  that  tite  average  age  of  maturity  Is  fram 
two  to  tltree  years  less  than  that  of  the  Whites  of  the  northern  states. 
At  the  same  time  the  variability  In  the  dme  of  reaching  matarity  seems 
to  be  greater,  as  otherwise  It  would  be  Impossible  that  growth  should 
contlnne  as  long  as  is  expressed  lu  the  average  values.  This  will  appear 
still  moreclearl;  when  the  growth  of  the  liead  meaaorements  Is  considered. 
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I  hBTe  also  noted  how  niKny  girls  of  dUferent  ages  conveyed  the  general 
ImpFeBston  of  being  perfectly  mature. 


'*    16      "  4      "        T 

Afl  might  be  expected,  the  period  daring  wMch  girls  are  taller  than  boys 
occurs  very  early,  namely,  daring  the  tenth  and  eleventh  year. 

The  following  table  shows  the  growth  of  a  few  head  meaaarements  and 
indices  which  seem  to  be  of  Interest.  In  these  tables  I  have  combined  the 
years  by  twos  as  the  number  of  observattons  for  each  year  singly  Is  too 

ATKRAOK    HXASUKniZMTS. 


1    Length  of 

H„a. 

B^djo, 

B^^.. 
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Bo„ 
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Boy.. 
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fl     "      B 
10     "    11 
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Si 
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HI 
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(IB) 

IS 
Si 

i 
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ffli 
■ffi 
ill!, 

(SO) 
jtl!) 

ffli 
.a 

(T) 

& 

iK. 
Si 

(»] 

140.0 

Si 

SI 

ii5 

[Ml 

jo* 

i^'i 
1 

,a'o 

iS!. 

(»0) 

All  these  flgarea  emphaalie  the  result  which  was  obtained  above,  namely, 
that  miuiy  more  Individuals  reach  maturity  at  aa  early  age  than  Is  the  case 
among  the  northern  Indians  and  still  more  than  among  the  Whites  of 
northern  latttodee.  It  Is  a  resnlt  of  the  very  rapid  development  of  the 
female  sex  that,  at  the  age  of  10  and  11  years,  It  exceeds  In  all  Its  measare- 
ments  the  male  sex.  This  phenomenon  Is  not  observed  among  the  Whites 
of  northern  latitndes,  where  the  head  measorements  of  boys  are  always 
greater  than  those  of  girls,  althoagh  an  approach  between  the  two  takes 
place  in  the  12th  year. 

I  have  treated  the  head  measnrements  of  all  these  tribes  together,  as 
there  are  no  appreciable  dlflbrences  of  form.  This  Is  shown  by  the  fol- 
lowing table  of  length-breadth  Indices  of  the  varloas  tribes. 
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Leiigth- 
Bre«dtl 
iQdez. 

1 

1 

1 

6 

III 

\ 

'  i 

Total.  '     .6 

71 

72 
73 

7* 

z 

z 

E 

1 

z 

z 

1 

3 

( 

6 
19 
IG 

15 
19 
29 
21 
31 

0.S 

76 
76 

77 
78 
79 

2 

1 
1 

6 
6 

1 

~ 

1 

1.6 
2.1 
S.1 
9.» 
8.4 

80 
81 

82 
8S 
84 

3 
■i 

* 
2 

n 

5 

4 

6 
8 
2 

2 

2     ; 

7.8 
10.0 
16.2 
11.0 
l).0 

86 
86 
87 

1 
1 

2 

1 
I 

8 
2 

- 

z 

12 
11 

6 
2 
3 

1 

1 
I 

«.8 

5.8 
3.1 
1.0 
16 

90 
91 
92 
98 

-^ 

E 

z 

— 

z 

z 

0.5 

0.6 
05 

Average 
Cases 

82.5 

82.6 

81.7 
«3 

S2.e 

19 

S2  8        82.5    1 

36              6        1 

82.8 

lai 

The  most  frequent  Indei  ia  82,  correspondtng  very  nearlj  t»  that  of  the 
Tama  and  Mojave,  The  IndtaDs  differ  therefore  entirely  In  tjpe  from  the 
former  iDhabltanta  of  Santa  Barbara  aad  of  the  Ulaods  of  Southern  Cali- 
fornia. The  difference  in  t;pe  hetween  these  two  aelghboring  peoples 
conldbardlj  be  greater  than  it  Is:  the  Mission  Indians,  tall,  bracbycephalic, 
with  rather  large  and  biosd  faces ;  the  Indians  of  the  Islands,  short,  ex- 
tremely dolichocephalic,  with  narrow  faces  and  noses.  It  Is  of  Interest 
to  note  that  a  secondary  maxlninm  of  freqaency  of  the  length-breadth 
index  of  the  Mission  Indians  Is  found  at  79,  and  that  It  Is  roost  ttroogly 
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developed  unoDg  the  iDdlanB  of  Sao  Lnls  Be;,  who  llred  In  the  closest 
proximity  to  the  long-headed  iHl&nders.  It  Is  quite  probable  that  this 
niaxlmnm  may  be  due  to  IntermlxtuTe. 

It  la  worth  remarking  that  the  Mission  Indians  whom  we  foand  to  be- 
long to  one  and  the  same  physical  type,  belong  to  three  distinct  linguistic 
stoclcB,  and  tliat  other  members  of  the  Shosbonean  stock  belong  to  qolte 
distinct  physical  ^pes.  We  have,  therefore.  In  this  region,  anotlier  excel- 
lent Instance  of  tbe  fact  that  the  same  langaage  may  be  spoken  by  people 
representing  quite  distinct  types,  and  that  people  heiong^lDg  to  the  same 
type  may  spealc  quite  distinct  languages,  that  is  to  say  tltat  linguistic  clas- 
sification and  racial  classlflcation  are  by  no  means  IdenlJcal. 

It  remains  to  nay  a  few  words  on  the  general  appearance  of  the  Indians. 
Their  skin  la  very  dark.  I  marked  It  generally  as  831  or  ZSm  of  Radde's 
standard  colors,  but  found  the  tint  88  not  sufficiently  reddish.  Children 
sliow  very  frequently  a  certain  degree  of  epicantbus  which  gives  the  eye 
a  mongoloid  appearance,  bnt  this  feature  Is  not  as  strong  as  I  found  It  to 
toe  in  British  Columbia.  The  nose  Is  very  often  concave,  rather  short,  but 
■wide  with  thick  ain.  The  Ups  are  not  aa  heavy  as  among  the  Indians  who 
live  near  Coinmbia  River.  The  lobe  of  the  ear  is  better  developed  than 
among  the  Indians  of  Oregon  and  Washington.  It  Is  generally  roand  and 
often  detached.  The  hair  turns  gray  very  early.  I  recorded  the  cases  in 
which  there  was  a  very  strong  mixture  of  white  hair  among  the  black, 
and  found  tbe  foUowing  numbers : 


Age, 

years. 

Boys. 

Girls. 

7 
8 
9 

2  among  10 

1  among   7 

10 
11 
12 
13 
14 

1  am™g  17 

2  among    S 

E 

16 
16 
17 
18 
1ft 

3  among   4 

8       '■          ft 
3      '•       IH 
2        "          6 
1       ..         3 

2  among   3 
1  among  1 

Possibly  tlie  arid  air  of  ttie  desert  may  canse  the  hair  to  split  and  thus 
t«  turn  gray,  but  as  I  have  not  made  a  mlscroscoplcal  examination  of 
specimens,  I  am  unable  to  tell  wlthcertainty  the  cause  of  tbe  phenomenon. 
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Tarn  SACKED    pole  of   trk  Ouaha  tribe.     B^  Alice  C.  Fietchkb, 
Peabody  Heeenm,  Cambridge,  Hmb. 

In  the  Feabodf  Mosenm  of  HuTtrd  Unlreralty  have  been  pUced,  for 
safe  keeping,  tbe  contents  of  two  of  the  Bacred  tenta  of  the  Omtha  tribe 
of  iDdlsns.  The  Sacred  Pole  and  its  paclt  were  deposited  in  1888,  while 
the  articlee  pertaining  to  the  sacred  tent  of  war  were  transmitted  four 
yearn  earlier,  In  1884.  These  relics  are  unique  and  of  rare  ethnologlcil 
valne,  and  the  rellnqnishlng  of  them  by  their  keepers  is,  I  think,  wlthont 
historic  parallel.  It  came  aboat  in  this  wise.  Whan  the  chaagea  lad- 
dent  to  the  impinging  of  civilization  npOD  the  Omahas  made  It  eTldent  to 
their  lending  men  that  ancient  tribal  observances  were  no  Innger  poaal- 
ble,  the  qnestlon  arose  as  to  what  should  be  done  with  tbe  sacred  objects 
that  for  generations  had  been  essential  In  their  ceremonlea,  and  express- 
ive of  the  authority  of  those  charged  with  tlie  administration  of  tribal 
afflilrs.  To  destroy  these  sacred  articles  was  not  to  be  thought  of,  ind  It 
was  enggeated  that  they  should  be  buried  with  the  chiefs  of  the  gens 
charged  with  their  keeping;  vrblch  manner  of  disposal  was  flnaUy  deter- 
mined upon. 

At  that  time,  I  was  engaged  in  a  serlons  stndy  of  tlie  tribe,  and  to  me, 
it  seemed  a  grave  misfortune  that  tliese  venerable  objects  should  be  laf- 
fered  to  decay,  and  the  fuU  story  of  the  tribe  be  forever  lost,  for  tlitt 
story  was  as  yet  bat  Imperfectly  known ;  and,  until  these  aacred  articles, 
so  carefully  hidden,  contd  be  examined.  It  was  Impossible  to  gain  an  Inside 
point  of  view  whence  one  conld  study,  as  from  the  centre,  the  cereraonla 
connected  with  these  articles  and  their  relation  to  the  autonomy  of  tbe 
tribe.  The  importance  of  securing  these  objects  became  more  and  more 
apparent,  and  Inflnences  were  brought  to  bear  upon  the  chiefs  who  were 
their  keepers  to  prevent  the  carrying  ont  of  tbe  plan  for  burlaL 

After  years  of  labor,  wherein  large  credit  most  be  given  to  the  lit« 
Joseph  La  Flesche,  former  head  chief  of  the  tribe,  and  to  his  son,  tbe 
sacred  articles  were  finally  deposited  In  the  Peabody  Unsenm  of  Harirsid 
University.  The  transfer  was  not  effected  wilhont  dramatic  incldentc 
evidencing  the  awe  In  which  these  objecta  were  held— objects  which.  In 
their  unpretending  appearance,  give  little  Idea  of  the  Important  part  the; 
have  played  In  the  history  of  more  than  one  Indian  tribe  of  oar  coaotry. 

The  Omaha  trlbels  composed  of  ten  Toil-wCD-gdhCBor  villages,  to  wblcb 
for  convenience  sake  we  apply  the  term  gentu  ■  these  camped  In  a  Axed 
place,  In  a  drcnlar  form,  known  as  the  Hu-dhn-ga,  which  had  ita  open- 
ing to  the  east;  Ave  gentes  camped  along  the  line  of  the  northern  half  and 
Bve  along  the  eoathem  half.  When  the  tribe  left  their  villages  to  go  ont 
upon  tbe  annual  bulhlo  hnnt,  at  which  time  they  often  travelled  aereral 
hundred  miles,  Ibe  opening  of  the  Hu-dhu-ga  was  always  In  the  direction 
In  which  tbe  trltte  was  moving;  but  the  Idea  of  orientation  was  never 
lost,  for,  If  the  people  were  going  westward,  the  horseshoe-shaped  Rn- 
dhn-ga  turned  as  on  a  hinge  placed  opposite  the  opening,  and  the  northern 
half,  when  tbe  opening  faced  the  east,  waa  still  tlie  northern  half,  now 
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tb«t  the  opening  fftced  tbe  nest.  In  the  mtnd  of  the  people,  the  Ha-dhu- 
ga  always  opened  to  the  east,  and  the  tribe  Ideally  faced  the  rising  snn, 
wherever  they  pitched  their  tents. 

The  northern  half  of  the  Hu-dhu-KS  was  called  In-shto-sunda,  taking 
the  name  of  the  gena  that  camped  at  the  northein  point  of  the  opening. 
The  southern  half  was  knonn  bb  the  H53  ga-she-nn,  from  the  HOSga  f^enB 
which  occupied  the  middle  place  among  the  five  gentes  forming  the  soath 
half.  All  the  tents  faced  or  opened  toward  the  space  enclosed  by  the  line 
of  lodges  forming  the  Hn-dhn-ga. 

There  were  three  tents  set  apart  to  contain  the  sacred  objects  of  tlM 
tribe,  known  as  the  Dte-waghn-be,  or  sacred  tents.  One  of  these  contained 
the  paraphernalia  of  the  ceremonies  connected  with  war.  This  tent  was 
pitched  a  Bhort  distance  In  front  of  those  of  the  We-Jln-shte  gens,  Its 
keeper.  This  gens  camped  at  the  sonthern  end  of  the  opening,  opposite 
the  In-sbta-snnda  gens.  The  other  two  sacred  tents  were  set  side  by  side 
in  front  of  the  HdCga  gens,  who  had  them  tn  charge.  The  tent  toward 
the  west  held  the  Hide  ot  the  White  Bnflhlo  Cow,  and  the  tent  cover  was  . 
decorated  npon  the  ontalde  with  stalks  of  com  in  fall  ear  In  the  tent 
towards  the  east  were  deposited  the  Sacred  Pole  and  Its  belongliiga,  and 
the  decoration  on  the  cover  of  the  lodge  was  a  nnmber  of  roand  red  spots. 

These  tents  vrere  objects  of  fear;  no  one  unbidden  went  near  them  or 
touched  them,  and  ahonid  ^ny  person  or  an;  animal  or  a  tent  pole  come 
accidentally  in  contact  with  any  of  the  three  tents,  the  offending  thing 
most  be  bronght  to  the  keeper,  who  wonid  wash  It  with  warm  water,  and 
brush  It  witha  spray  of  iirtemlsla.  to  prevent  the  evil  that  was  believed  to 
follow  sncb  profanation. 

The  Sacred  Pole  Is  of  cotton-wood  2  m.  SO  cm.  In  length  and  bears  marks 
of  great  age.  It  has  been  subjected  to  manipulation;  the  bark  has  been 
removed,  and  the  pole  shaved  and  shaped  at  both  enda,  the  top  or  "head" 
ronnded  into  a  cone-shaped  knob  and  the  lower  end  trimmed  to  a  dntl 
point.  Its  circumference  near  the  bead  Is  IS  cm.  2  mm. ;  the  middle  part 
Increases  to  19  cm.  and  la  diminished  toward  the  foot  to  11  cm.  6mm.  To 
the  lower  end  Is  fastened,  by  strips  of  tanned  hlile,  a  piece  of  harder  wood, 
probably  ash,  6G  cm.  3i  mm.  in  length,  rounded  at  the  top  with  a  groove 
cut  to  prevent  the  straps  slipping,  iind  with  the  tower  end  sharpened  so  as 
to  be  easily  drlren  Into  the  ground.  There  Is  a  crack  in  tiie  Sacred  Pole 
extending  several  cm.  above  this  foot  piece,  which  baa  probably  given  rise 
to  a  modern  Idea  that  this  foot  piece  was  added  to  strengthen  or  mend  the 
pole  when  it  had  become  worn  with  long  usage.  Bat  the  pole  Itself  Hhows 
no  Indication  of  ever  having  been  in  the  ground ;  there  Is  no  decay  apparent, 
as  la  sbovm  on  the  foot  piece  whose  flattened  top  proves  that  It  wns  driven 
Into  the  ground.  Moreover  the  name  of  this  piece  of  wood  la  ZhI-be,  leg, 
and  as  the  pole  itselr  represents  a  man  and  as  this  name  ZhI-be  Is  not  ap- 
plied to  a  piece  of  wood  spliced  on  to  a  lengthened  pole,  it  Is  probable  that 
a  foot  piece  was  originally  attached  to  the  pole. 

Upon  this  ZhI-be  or  leg,  the  pole  rested;  it  was  never  placed  upright, 
bat  Inclined  forward  at  an  angle  of  abont  forty-five  degrees  and  was  held 
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Onnly  In  piKce  by  a  stick,  tied  to  It  about  I  m.  46  cm.  from  the  "  be«d." 
The  n&tlve  name  of  thta  support  Is  I-moB-gdhe,  a  staff  sucb  as  old  men 
lean  upon. 

Upon  the  top  or  "  head  "  of  the  pole  was  tied  a  large  scalp,  nl-ka  notl- 
zhl-ha.  About  one  end,  14  cm.  G  mm.  from  the  "  bead  "  of  the  pole.  Is  a 
piece  of  hide  bound  to  the  pole  by  bands  of  tanned  skin.  This  wrapping 
corere  a  basket  work  of  twigs  and  Teatbers  llghtljr  DUed  with  the  down 
of  the  crane.  Tbe  length  of  this  bundle  of  hide  Is  44  cm.  G  mm.  and  Its 
circumference  about  60  cm.  But  this  does  not  ^ve  an  exact  Idea  of  the 
Btze  of  this  basket  work  when  It  was  opened  for  the  ceremony,  as  the 
covering  has  shrtTclled  with  age,  It  being  twenty  years  this  summer  since 
the  last  ceremony  was  performed  and  the  wrapping  put  on  as  It  rematiiii 
to-day. 

This  bundle  is  said  to  represent  tbe  ^  of  a  man.  The  name  by  which 
It  Is  known.  A-kb99-da  bpa.  Is  the  word  used  to  designate  the  leatber 
shield  worn  npon  the  wrist  of  an  Indlai^i'^  protect  It  from  the  bow-string. 
This  name  aSbrds  uumlHtakable  evlu  ...  ,'^  |'  'it  Che  pole  was  Intended  to 
symbolize  a  man,  as  no  other  creatuti  coiud  wear  the  bow-string  shield. 
It  also  Indicated  that  the  man  thns"S;ni(i<iltzed  was  one  who  was  both  a 
provider  and  a  protector  of  his  peopled ' 

The  accompanying  pack  contained  a  number  of  articles  which  were 
used  in  the  ceremonies  of  the  Sacred  Pole.  This  pack  Is  an  oblong  piece 
of  buflklo  hide  which,  when  wrapped  around  its  contents,  makes  a  round 
bundle  about  80  cm.  long  and  60  cnl.  In  clrcU inference.  It  was  bound 
together  by  bands  of  raw  hide  ajd  was  callM°^B-dh1^"~?i-be,  upahlns 
literally,  things  flayed,  referring  to  the  scalif^' stored"  v^lV'tiVn  the  '^-Ack. 
Nine  scalps  were  fonnd  In  It  when  I  opened  tie' pack  at  tife 'Museum,  and 
some  of  them  show  signs  of  considerable  wear ;  they  are  all  very  large  and 
on  one  are  the  remains  of  a  feather,  all  of  which  has  been  worn  away  but 
the  qnlll. 

The  pipe  belonging  to  the  pole  and  used  In  Its  rites  was  kppt  In  this 
pack.  The  stem  Is  round  and  89  cm.  In  length.  It  is  probably  of  ash,  and 
shows  marks  of  long  usage.  The  bowl  Is  of  red  catlinlte,  13  cm.  S  mm. 
at  Its  greatest  length  and  T  cm.  2  mm.  In  height.  The  bowl  proper  rises  4 
cm.  5  mm.  from  the  base.  Upon  the  sides  and  bottom  of  the  stone  certain 
flgnres  are  Incised  which  are  difficult  to  determine ;  they  may  be  a  con- 
Tentlonalized  bird  grasping  the  pipe.  Tbe  lines  of  tbe  flgures  are  filled 
with  a  semi -lustrous  black  sobstance  composed  of  vegetable  matter  which 
brings  tbe  design  Into  full  relief;  this  black  substance  is  also  painted 
upon  the  front  and  back  of  tbe  bowl,  leaving  a  band  of  red  showing  at 
the  sides.  Tbe  effect  Is  of  a  black  and  red  Inlaid  pipe.  When  this  pipe 
was  smoked  the  stone  end  rested  on  the  ground;  It  was  not  lifted  hot 
dragged  by  the  stem  as  It  passed  from  man  to  nian  while  they  sat  In  the 
sacred  tent  or  enclosure.  To  prevent  the  bowl  falling  off,  which  would 
lie  a  disaster,  a  hole  woe  drilled  t)irough  a  little  flange  at  the  end  of  the 
stone  pipe  where  it  Is  fltted  t^)  tbe  wooden  stem,  and  through  this  hole  one 
end  ot  a  cord  made  of  sinew  was  passed  and  fastened,  and  the  other  end 
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or  the  card  secnrel;  tied  nboat  the  pipe  stem  13  cm.  above  iia  entnuce 
ioto  the  stone  pipe  bowl. 

The  Btlck  nsed  to  clean  this  pip«,  Nl-nla-dhn-ba-thU,  was  kept  In  a  case 
or  aheath  of  reed  woand  round  with  a  fine  rope  of  htunao  h»lr,  which 
was  fastened  with  bits  of  fine  ainen ;  a  feather,  said  to  be  that  of  the 
crane,  was  bound  to  th«  lower  end  of  this  sheath.  Onlj  a  part  of  the 
qnlll  renulne.  Sweet  grass,  Pe-zthe-Etho9-thta,  and  cedar,  ma-ithl.  broken 
up  and  tied  In  bnndiea,  were  la  the  pack.  Bits  of  the  grass  and  cedar 
were  spread  npon  the  top  of  the  tobacco  when  the  pipe  was  filled,  so  that 
when  it  was  lit  these  were  first  consumed,  making  an  oBbring  of  savory 

Seven  arrows,  Monpe-dhnm-ba,  were  In  the  pack.  The  arrow  shafts 
are  much  bro^^D ;  they  were  oi  jail;  45  cm.  6  mm.  In  length,  featheri^d 
from  the  crane,  and  had  stone  heads.  Part  of  the  qaills  of  tne  feathers 
remain,  bnt  the  (Ufrow  heads  -■'•  lost.  A  bundle  of  sinew  cord,  red 
paint  Wa-the-zfa|.d^'  used  I'  ■■.\]]^i(M  ^'"'  P<*'^>  "'"'  '  cnrlouB  brush,  com- 
plete the  contents  of  the  punk.  Tlie  hrnsh  la  made  of  a  piece  of  hide, 
one  edge  cut  into  a  coarse  fringe  a''.d  the  hide  then  rolled  together  and 
bound  with  bandn,  making  a  rudn  Dtenail  with  which  the  paint,  mixed 
with  bnfflilo  Tat,  was  pnt  npon  the  pole. 

Those  who  may  visit  the  Peabody  Museoni  at  Harvard  Dnlversity  will 
notice  upon  the  upper  portion  of  the  Sacied  Pole  something  that  looks 
like  pieces  of  thisk  bark:  It  Is  the  dried  paint  that  remains  from  the  nu- 
merons,  anointl'"rs  of  th"  pole,  which  ^eremon;  was  a  thank,  offering  for 
^UL-cessful  L..  and  a  )  yer  fhr  future  prosperity.  The  anointing  or 
painting;  of  t'  pole  took  r>1ace  in  July  toward  the  close  of  the  annual 
bnlTalo  hunt  after  the  tilbe  had  reached  that  portion  of  their  hnnUng 
grounds  where  they  felt  themselves  reasonably  secure  from  their  enemies. 
7he  custom  long  ago,  beyond  the  memory  of  the  oldest  man,  so  I  was  told 
b;  the  chief  of  the  Hfifiga  In  18S8,  was  to  perform  this  ceremony  twice  a 
year  after  the  summer  and  winter  hunt,  bat,  vrithln  hia  memory  and  that 
of  his  father.  It  had  been  held  only  In  the  summer. 

The  rapid  destmctlon  of  the  herds  of  bnShlo  In  the  decade  following 
18T0  Closed  the  Indian  not  only  sore  physical  discomfort,  bnt  also  great 
mental  distress.  His  reltglons  ceremonies  needed  the  bnllhlo  forthelr  ob- 
servance, and  Its  disappearance,  which  In  Its  suddenness  seemed  to  him 
snpemataral,  has  done  much  to  demoralize  the  Indian,  morally  as  well  as 
socially.  No  one  can  have  his  sacred  rites  overtnmed  In  a  day  and  pre- 
serve his  mental  equipoise. 

After  several  nnanecessfnl  hunts  of  the  tribe,  poverty  succeeded  to  their 
former  plenty,  and.  In  distress  of  mind  and  body,  seeing  no  other  way  of 
relief,  the  people  were  urged  to  the  performance  of  their  ceremony  of 
Anointing  the  Pole,  although  mtsfortana  In  bunting  had  made  this  in  Its 
Integrity  impossible.  A  new  plan  was  suggested  by  which  the  ceremony 
could  he  accomplished  and,  as  they  fondly  hoped,  tiie  blessing  of  plenty  be 
restored  to  the  people.  The  tribe  had  certain  moneys  due  from  the  U.  8. 
In  payment  for  ceded  lands,  and  through  their  agent  they  asked  that 
a.  A.  a.  8.  vuL.  xuv  18 
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such  a  aiim  ns  was  needral  to  purchase  thtrty  head  of  cattle  should  be  paid 
them.  The  agent,  little  UDderstandtns  the  truoble  of  mlad  of  the  Indlaos 
under  hia  charge  or  the  moMve  of  their  request,  wrote  to  the  Interior  De- 
partment of  Washin^n.  that  "  The  Omahas  have  a  tradition  that  when 
the;  do  not  go  on  the  BufRiIo  Hunt,  the;  should  at  least  once  a  year  take 
the  Uvea  of  some  ciittleand  maheafeast."  This  Interpretation  ofthe  In- 
dian's desire  of  spending  his  own  mone;  for  (he  pnTchase  of  the  means 
b;  which  he  hoped  to  perform  rites  that  might  bring  back  the  buffalo  and 
save  him  from  an  unknown  and  terrifying  future,  is  a  significant  comment 
on  how  little  the  Inilian's  real  life  had  been  comprehended  b;  those  (qi- 
pointed  to  lead  him  along  new  lines  of  living  and  thinking.  The  cattle 
were  bought  at  a  cost  of  about  tlOOO.  The  ceremony  took  plac«;  bat 
alas  I  the  conditions  did  not  alter.  A  second  time  the  tribe  spent  its  mone;, 
bat  to  no  arall.  New  interests  and  influences  grew  stronger  ever;  month. 
The  old  customs  conld  not  be  made  to  bend  to  the  new  ways  forced  upon 
the  people.  Opposition  to  further  outlay  arose  ttom  the  government  and 
amongst  some  of  the  people;  and  one  ;ear,  two  years,  three  years  passed 
and  the  Pole  stood  silent  In  Its  tent,  dreaded,  as  a  tiling  that  was  power- 
ful for  harm,  but  seemingly  powerless  to  bring  back  the  old  time  pros- 
perity to  the  people. 

When,  in  1888,  the  Pole  was  flnally  placed  for  safe  keeping  In  the  Mu- 
seum at  HarrardUuiverslty,  it  seemed  very  important  to  secure  Its  legend, 
known  to  the  chief  of  the  HOQga.  The  fear  Inspired  by  the  Pole  was 
such  that  It  seemed  as  though  it  would  be  Impossible  to  gain  this  desired 
information,  but  it  was  finally  brought  about;  and  one  summer  day  In 
September,  the  chief,  Shu-de-na-zhe,  came  to  the  house  of  Joseph  La 
Flesche,  to  tell  the  tra<Utlon  of  his  people  treasured  with  tlie  legend  of 
the  Pole, 

It  was  a  memorable  day;  the  harvest  was  ended  and  tall  stacks  of  wheat 
cast  their  shadows  over  the  stubble  flelds  that  were  once  covered  with 
buflhto  grass,  llie  past  was  Irrevocably  gone.  The  old  man  had  con- 
sented to  speak  bat  not  without  misgivings,  until  his  former  head  chief 
cheerfully  accepted  for  hlmselfany  penalty  that  might  follow  the  rereal- 
lug  of  these  sacred  traditlona,  which  was  held  to  be  a  profanation  pun- 
ishable by  supernatural  means. 

While  the  old  chief  talked  be  continually  tapped  the  floor  with  a  little 
stick  he  held  in  his  hand,  marking  with  It  the  rhythm  peculiar  tothedium- 
ming  of  a  man  who  la  Invoking  the  unseen  powers,  during  the  perform- 
ance of  certain  rites.  His  eyes  were  cast  down,  his  speech  was  deliber- 
ate, and  his  rolce  low,  as  If  speaking  to  himself  alone.  The  scene  in  that 
little  room  where  we  four  sat  was  solemn,  as  at  the  obsequies  of  a  patt 
once  so  fall  of  hnman  activity  and  hope.  The  fear  inspired  by  the  F^ 
was  strengthened  In  its  very  passing  away.  By  a  singular  coincidence 
the  touch  of  fatal  disease  Tell  apon  Joseph  Im  Flesche  almost  nt  the  cloK 
of  this  interview,  which  lasted  three  days,  and  In  a  fortnight  he  lay  dead 
In  the  very  room  where  had  beeu  revealed  the  legend  of  the  Pole. 

According   to  the  legend,  the  appointed  time   for  the  ceremony  of 
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Anointbig  the  Pole  was  In  the  moon,  or  month,  when  the  bnOMo  bellow, 
the  Utter  part  of  July.  It  was  to  follow  the  fourth  tribal  cbose  after 
the  ceremony  of  the  taking  of  twenty  bnOklo  tongues  and  one  heart 
had  been  performed  four  times.  Then  the  Wa-ghdhe-ghe-toQ  subdlvlsloa 
of  the  Hfiilga  gens,  which  had  charge  of  the  Fole,  called  the  eeven  princi- 
pal chiefs,  who  formed  the  oligarchy,  to  the  sacred  tent  to  transact  the 
preliminary  basinesa.  Tliey  sat  there  with  the  tent  closed  tight,  dad  in 
their  bnSUo  robes,  worn  ceremoalally,  the  hair  oatstde  and  the  head  fall* 
ing  on  the  left  arm ;  they  smoked  the  pipe  belonging  to  tbe  Foie,  and  ate 
the  food  provided,  in  a  crouching  attltnde,  and  wUhoaC  a  knire  or  tipoon, 
In  imitation  of  the  buffalo's  feeding,  and  took  care  not  to  drop  any  of 
the  food.  Should,  however,  a  morsel  fall  upon  the  ground,  It  was  care- 
fully pushed  toward  the  Are ;  such  a  morsel  was  believed  to  be  desired  by 
the  Fole  and,  as  the  legend  says,  "  no  one  must  take  anytlilrig  claimed  by 
the  Pole." 

When  the  coundt  had  agreed  npon  the  day  fur  tbe  ceremony,  runners 
were  sent  out  to  search  for  a  herd  of  bnaWo,  and,  If  one  was  fonnd  with- 
in four  days,  it  was  accounted  a  sacred  herd,  and  the  chase  thnt  toolc 
place  provided  fresh  meat  for  the  coming  ceremony.  If,  however,  with- 
in four  days,  the  runners  failed  to  discover  a  herd,  dried  meat  preserved 
from  their  prerloDS  hunts  was  used. 

In  this  preliminary  council,  each  chief,  as  he  took  a  reed  from  a  bundle 
kept  In  the  sacred  tent,  mentioned  the  name  of  a  man  of  valorous  ez- 
pioita.  When  the  nomber  of  brave  men  agreed  aponhad  been  mentioned, 
the  Hfiiiga  gave  the  reeds  Co  the  tribal  herald  to  distribute  to  the  designat- 
ed meo,  who,  on  receiving  them,  proceeded  to  the  Sacred  1'ent,  and  by 
giving  back  to  the  llSSga  their  reeds,  accepted  the  distinction  conferred 
upon  them.  It  was  now  their  duty  to  visit  the  lodges  of  tbe  tri))e  and 
^ect  from  each  tent  a  pole  to  tw  used  In  ibe  construction  of  a  lodge  for 
the  ceremonies.  Tills  they  did  by  entering  the  tent  and  striking  the  chosen 
-  pole,  while  they  recounted  the  valiant  deeds  of  their  paat  life.  These 
men  were  followed  by  designated  men  from  the  Hftiiga  gens,  with  their 
wives,  who  withdrew  the  selected  poles  and  carried  them  to  the  vloinl^ 
of  the  sacred  tent,  where  thej  were  set  up  and  covered  so  as  to  form  a 
semicircular  lodge.  It  was  erected  npon  the  site  of  the  Sacred  Tent, 
which  was  incorporated  in  it,  and  opened  toward  the  centre  of  the  Vdbtl 
circle;  and,  as  the  poles  taken  from  all  tbe  tents  in  the  tribe  were  used  In 
itaconstruction,  this  communal  lodge  repreeented  the  homes  of  the  people. 

Up  to  this  time  the  tribe  may  have  been  moving  and  caniplngever;  day, 
but  now  a  lialt  Is  called  until  the  close  of  the  ceremony.  To  the  commu- 
nal tent  the  seven  chiefs  and  tbe  headmen  are  summoned  by  the  HfiSga 
and  take  their  seats,  all  wearing  the  bniblo  robe  In  the  ceremonial  manner. 
The  herald  on  this  occasion  wears  a  band  of  matted  butTuio-wool  about  his 
bead  with  a  downy  eagle  feather  standing  In  It. 

The  Sacred  Fole  is  brought  forward  to  the  edge  of  the  communal  lodge 
so  as  to  lean  out  toward  the  centre  of  the  Hu-dhu-ga.  in  front  of  it  a 
circle  is  cut  in  the  ground,  the  sod  removed,  and  the  earth  made  loose  and 
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From  this  time  lo  the  cIom  of  the  rites,  all  the  horses  must  be  kept  oat- 
■Ide  the  Hu-dha-ga,  aod  the  people  must  not  loiter  la  or  pass  serosa  the 
enclosure.  To  enforce  this  regulation,  two  men  were  stationed  as  guards 
at  the  entrance  of  the  tribal  circle. 

The  pipe  belonging  to  the  Sacred  Pole  la  smoked  by  the  occupants  of 
the  commuual  tent,  sod  the  bundle  of  reeds  broogbt.  Each  chief,  as  be 
draws  the  reed,  mentions  the  name  of  a  man,  who  must  be  one  who  lives 
In  his  own  lodge  as  the  head  of  a  family,  and  not  a  dependent  npon 
relatives  (what  we  would  term  a  householder).  As  tiie  chief  speaks  the 
name,  the  herald  advances  to  the  Pole  and  shoats  It  aloud  so  as  to  be 
heard  by  the  whole  tribe.  Shonld  the  name  given  be  that  of  a  chief,  the 
herald  will  substitute  that  of  one  of  his  joung  sons.  The  roan  called  Is 
expected  to  send  by  the  band  of  hts  children  the  finest  and  fattest  piece  of 
the  buffalo  meat,  of  a  peeullar  cnt  known  aa  the  t«-ihn.  If  the  meat  is 
too  heavy  for  the  children,  the  parents  help  to  carry  It  to  the  commnnal 
tent.  The  little  ones  are  full  of  dread,  and  particularly  fear  the  fat  which 
Is  to  be  used  upon  the  Pole.  So,  as  they  trudge  along,  every  now  and 
then  they  stop  to  wipe  their  wee  fingers  on  the  grass  so  as  to  escape  any 
blame  or  possible  guilt  of  sacrilege. 

Shonld  any  one  refuse  to  make  this  oB'erlng  to  the  Pole,  he  would  be 
struck  by  lightning,  be  wounded  In  battle,  or  lose  a  limb  by  a  splinter 
running  Into  hia  foot. 

The  gathering  of  the  meat  occnples  three  days,  dnring  which  the  HffSga 
are  singing  at  Intervals,  by  day  and  night,  the  aacred  songs,  which  echo 
tbrongb  the  camp  and  euter  into  the  dreams  of  the  children. 

The  Hongs  belonging  to  the  ritoal  of  the  corn  are  first  snng,  followed 
by  those  relating  to  the  bunt,  all  In  their  proper  sequence.  If  a  mistake 
In  the  order  Is  made,  the  H<Ifiga  lift  up  their  hands  and  weep  aloud,  nntil 
the  herald,  sdvaucing  from  the  Sacred  Pole,  vrlpes  sway  the  tears  with 
his  hands  and  the  wail  ceases,  and  the  songs  go  on. 

On  the  morning  of  the  fourth  day  the  meat  is  spread  upon  the  ground 
before  the  Pole  in  parallel  rows,  the  full  length  of  the  communal  lodge. 
The  keeper  of  the  Pole  and  his  wife  then  advance  to  perform  their  part  In 
the  ceremony.  He  Is  clothed  In  the  naual  shirt  and  leggings  nnd  his  cheeks 
are  painted  In  red  bands.  The  woman  wears  over  her  gala  dress  a  bnflUo 
robe  with  the  skin  outside  which  Is  painted  red;  so  are  her  cheeks,  and 
iMinds  of  the  same  color  are  on  her  glossy,  black  hair,  and  to  the  heel  of 
esch  of  her  moccasins  is  attached  a  strip  of  hnffiilo  hair,  like  a  talL 

Songs  precede  and  describe  ever;  act  of  the  keeper.  When  he  la  about 
to  cut  the  fat  from  the  meat  offered  to  the  Pole  the  Hoilga  sings  the  Song 
of  the  Knire,  and,  at  the  fourth  repeat,  the  keeper  grasps  the  knife.  So, 
on  the  fourth  repeat  of  another  song,  he  cuts  off  the  fat,  and  lays  It  In  a 
large  wooden  bowl  wbli^h  Is  carried  by  his  wife.  In  this  vessel  the  soft 
fat  and  a  pecnlisr  clay  made  red  by  baking  are  kneaded  Into  a  pidnt,  vrlth 
which  the  keeper  smears  the  pole. 

In  the  circle  excavated  In  front  of  the  Pole,  a  bnflUo  chip  is  kindled  and 
sweet-grass  and  c«dBr  leaves  laid  upon  It,  through  the  smoke  of  which 
the  seven  arrows  are  now  passed  for  puiUcatlon  and  consecrkUon.    The 
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Iwtber  cQTerlDg  la  reraoved  from  the  bodj  of  the  Pole,  and  tbe  woman 
comes  forward  and  thrnsts  tbe  sevea  arrows,  one  by  one,  tbroagb  the 
buket-nork  thus  exposed.  Each  arrow  baa  Its  special  song.  If  anarrow 
passes  dean  throngh,  and  falls  ho  as  to  stand  In  the  ground,  all  the  people 
sbont  for  ]o;,  as  this  indicates  special  victory  In  the  war  and  saccess  In 
hnnllng. 

Now,  the  bnfhlo  meat  Is  gathered  np  and  laid  away,  and  four  Images 
are  made  of  grass  and  hirir  and  set  np  before  the  Pole.  These  are  to 
represent  enemies  of  the  tribe.  Then  the  herald  goes  forth  shouting: 
"Pity  me,  myyonngmen,  and  let  me  once  more  complete  my  ceremonies;" 
meaning  by  this  that  the  men  of  the  tribe  should  lay  aalcteall  other  affairs 
and  considerations  and  devote  themselYes  to  the  part  the;  were  to  play 
in  the  flnal  act  of  the  ceremony. 

While  the  warrtont  are  pnttlng  on  their  ornaments  and  their  eagle- 
feather  war-bonnets,  and  getting  their  weapons  in  order  for  a  slmalated 
battle  before  the  Pole  where  they  shonlcl  act  ont  in  detail  their  past  brave 
deeds  of  war,  the  people  crowd  together  at  either  end  of  the  commnnal 
tent  as  to  a  vantage  point  whence  to  view  the  dramatic  apectacle. 

Some  of  the  warriors  appear  on  horseback  ontsldethe  camp  and  charge 
nponit,  crying  out,  "They  have  comet  They  have  cornel"  (This  was 
once  done  In  so  realistic  a  manner  as  to  deceive  tbe  people  Into  the  belief 
of  an  actual  onslanght  of  an  enemy,  to  the  temporary  confusion  of  the 
whole  tribe.)  The  warriors  Qre  npon  the  Images  before  the  Pole,  and  the 
chiefs  within  the  communal  tent  shoot  back  in  defence  of  them;  this 
charge  is  made  fonr  times  and  then  the  Images  are  captnred  and  treated 
as  conqaered.  With  this  stirring  dramR,  which  la  called  "  Shooting  the 
Wa-ghdbe-ghe,"  or  Pole,  the  ceremonies  come  to  an  end,  which  cere- 
monies, according  to  the  legend,  were  Instituted  "  to  hold  the  people  to- 

On  tbe  following  day  the  He-dl-wa-chl,  under  the  leadership  of  the  In- 
ke-tlut-be  gens,  takes  place.  This  is  participated  In  by  all  the  tribe,  men, 
women  and  children.  The  He-dl-wa-chl  is  a  dance  about  a  pole,  which 
has  been  cut  and  painted  for  the  occasion  wlthpecullarceremonles.  After 
this  dance  the  camp  breaks  np,  each  family  following  its  own  pleasure, 
and  all  rules  and  regular  times  as  tohnntlng  are  at  an  end  for  the  season. 

The  legend  states  that  the  finding  of  the  Pole  occurred  while  a  council 
was  In  progress  smoug  the  Cheyennes,  Arickerees,  Pawnees,  and  the 
Omshas,  which  then  included  what  are  now  the  Ponka  and  Iowa  trlt>es. 
The  object  of  the  council  was  to  agree  upon  terms  of  peace  and  decide 
npon  rules  of  war  and  hunting. 

The  legend  rnns  as  follows  :  ><  During  this  time  a  young  man  who  had 
been  wandering  come  back  and  said :  '  Father,  I  have  seen  a  wonderful 
tree  t'  and  he  described  It.  The  old  man  kept  silent,  for  «U  was  not  yet 
settled  between  the  tribes. 

The  young  man  went  again  to  visit  the  tree,  and  on  his  return  repeated 
to  his  father  his  former  tale  of  wliat  he  had  seen. 

The  old  man  kept  silent,  for  the  chiefs  were  still  conferring. 
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At  last  nhen  everTthlng  w&s  ap-eed  npon  between  the  tribes,  the  old 
man  Beat  for  the  chiefs  and  said : 

"  Mj  son  has  seen  a  wonderful  tree.  The  thunder  btrds  come  and  go 
upon  this  tree,  making  a  trail  of  Ore  that  leaves  four  paths  of  burnt  grass 
toTrard  the  four  wlndH.  As  the  thunder  birds  light  npon  the  tree,  it  bursts 
Into  Sameand  the  Are  mounts  to  the  top;  still  the  tree  stands  burning,  but 
no  one  can  see  the  fire  except  at  night." 

When  the  chiefs  heard  tbls  tale,  they  sent  runners  to  se«  -what  It  might 
be,  and  the  mnuers  came  hack  and  told  the  same  story, — how  the  tree 
stood  burning  In  the  night.  Then  all  the  people  had  a  council,  and  they 
agreed  to  run  a  race  for  the  tree  and  attack  It  as  if  It  were  an  enemj. 
The  chiefs  said :  "  We  shall  run  for  it ;  put  on  ;aui  ornaments  and  pre- 
pare as  for  battle." 

So  the  young  men  stripped  and  painted  themselves,  and  pnt  on  th^ 
ornaments,  and  set  ont  for  the  tree,  which  stood  near  a  lake.  The  roen 
ran  and  a  Ponka  reached  It  first  and  strnck  It.  ad  he  nonld  an  enemy. 

Then  they  cut  the  tree  down  and  fonr  men,  walking  In  line,  carried  It 
on  tbeir  shoulders  to  the  village.  And  the  people  sang  four  nights,  the 
songs  which  had  been  composed  for  the  tree,  while  they  held  their  coun- 
cil. The  tree  was  taken  Inside  the  circle  or  lodges  and  a  tent  was  made 
for  It.  The  chiefs  worked  npon  the  tree,  and  shaped  it  and  called  It  a 
human  being.  They  made  a  basket-work  or  twigs  and  feathers,  and  tied 
It  on  the  middle  or  the  pole  for  a  body.  Then  they  said :  ■'  It  has  no 
hair !"  So  they  sent  ont  to  get  a  large  scalp,  and  they  put  It  on  the  top  of 
the  pole  for  hair.  They  sent  out  a  herald  to  tell  the  people  that  when  all 
was  completed  they  should  see  the  pole. 

Then  they  painted  the  pole  and  set  It  up  before  the  tent,  leaning  on  > 
staff,  and  called  all  the  people;  and  all  the  people  came, — men,  women  and 
children.     When  all  the  people  had  gathered,  the  chief  stood  up  and  said: 

"  Yon  now  see  before  you  a  mystery.  When  we  are  In  trouble  we  shsU 
bring  onr  trouble  to  blm.  To  him  you  shall  make  your  offerings  and  re. 
quests;  all  yonr  prayers  must  be  accompanied  by  gifts.  This  (pole]  be- 
longs to  all  the  people,  but  It  shall  be  in  the  keeping  of  one  family,  and 
the  leadership  be  with  them,  and  if  anyone  desires  to  lead  (_i.  t.  become 
a  chief  and  take  responsibility  In  the  governing  of  the  people),  lie  shall 
make  presents  to  the  keepers,  and  they  shall  give  him  authority." 

When  all  was  finished,  the  people  s^d,  "  Let  us  appoint  a  time  when 
we  shall  again  paint  him,  and  act  before  him  the  battles  which  we  have 
fought."    So  the  time  was  fixed  In  the  moon  when  the  buffaloes  bellow. 

Then  follow  the  details  of  the  ceremony  already  outlined,  ending  with 
the  words  :  "  This  was  the  beginning  of  the  ceremony,  and  It  was  agreed 
that  it  should  he  kept  up." 

The  legend  goes  on :  "  The  people  began  to  pray  to  the  Pole  for  cour- 
age and  for  trophies  in  war,  and  their  prayers  were  answered.  The  Pole 
Is  connected  with  thunder  and  war,  the  authority  of  the  chiefs  and  of 
the  hnnt." 

At  the  time  when  the  Pole  was  discovered,  both  the  tradition  of  the 
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Om&has  and  tbe  Fonk&a  concur  In  st&tlng  that  the  people  nere  llrlng  In 
t,  Tillage  near  a  lake,  and  that  the  tree,  which  was  evldentlT  some  distance 
from  the  camp,  grew  near  a  lake.  The  exact  position  of  this  village  la 
not  yet  Identified,  bnt  it  was  Id  all  probability  at  no  great  distance  from 
tbe  Red  Pipe  stone  qasiry  in  the  southweatem  part  of  Sonth  Dakota. 

Tlmeforblds  an  enumeration  of  m;  historical  researches  lothta  connec- 
tion, hot  the  oldest  records  and  anthenttc  maps  Indicate  that  the  Polo  could 
not  hare  been  cut  at  any  time  since  1678. 

The  establishment  of  the  order  of  chieftainship  and  the  government  of 
tbe  tribe,  as  It  has  been  known  during  the  present  century,  antedated  the 
Instttution  of  the  pole.  Several  political  changes  had  already  taken  place 
before  that  event. 

I  cannot  at  this  time  recount  and  analyze  the  Legend  of  the  Seven  Old 
Hen,  who  are  Bold  to  have  Instituted  the  government  by  seven  chiefs,  and 
to  have  eitablisbed  the  Nl-ul-ba-toB  or  pipe  aabgens  in  certain  of  the 
ten  gentes  of  the  tribe.  This  legend  deals  with  a  political  change  and  a 
religious  Innovation  that  long  antedated  the  advent  of  the  Sacred  Pole. 
When  the  seven  o!d  men  introduced  the  sacred  tribal  pipes,  there  were 
already  In  the  tribe  three  distinct  gronps  of  Insignia  of  as  many  forms  of 
worship,  namely : 

The  four  sacred  stones.  In  the  custody  of  the  Ha-tblD-ga-ge-he  gens, 
having  their  peculiar  ritual. 

The  Honor  Pack,  the  Sacred  Shell  and  tbe  Pole  of  Red  Cedar,  of  the 
Thunder  Rites,  In  charge  of  the  We-lln-ahte  gens ;  and 

The  songs  and  ritual  of  the  Hede-wache,  committed  to  the  Inkethabe 

The  entrance  of  the  Omabas  into  the  group  of  tribes  that  agreed  to  re- 
spect and  to  observe  the  ceremony  of  the  Wa-waS — Pipes  or  Calumets  of 
Fellowship—  not  only  tempered  their  snn  worship  through  the  teachings 
of  the  ritual  of  this  ceremony,  but  opened  a  new  path  to  tribal  honor,  by 
which  a  man  of  valor  and  industry  could  reach  equality  with  the  heredi- 
tary chiefs  In  the  government  of  the  tribe.  The  sacred  ritual  pipes  had  the 
same  function  within  the  tribe,  ns  the  Wa-wa5  or  Calumets  of  Fellowship 
bad  between  dUTerent  tribes,  and  they  also  were  omamentedwith  tbe  pecu- 
liar woodpecker  heads,  the  upper  mandril  turned  back  and  painted  in  the 
same  manner  as  upon  the  Fellowship  Calumets.  Upon  one  of  these  tribal 
pipes  seven  of  these  beads  were  placed  in  a  row,  referring  to  the  seven 
chiefs ;  on  the  other  pipe  there  was  but  one  bead,  symbolizing  the  nnit  of 
authority  which  must  be  reached  by  unanimity  of  the  seven  chiefs  in  all 
decisions. 

Poles  had  long  been  used  In  the  tribe  as  symbols  of  religious  beliefs  and 
of  antborlty. 

The  He-di-wa-chl  and  its  pole  bear  evidence  of  great  age,  and  It  seems 
not  Improbable  that  it  sprang  from  the  same  root  as  the  Sun  Dance  of 
the  Dakotas  which  has  developed  so  di&brently. 

Tbe  Pole  of  the  Thunder  rites,  belonging  to  the  Sacred  Tentof  War,  in 
the  core  of  tbe  We-Jin-sbte  gens,  was  of  red  cedar,  1  m.  86  cm.  in  length. 
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to  which  was  corded  a  Zhi-b«  or  leg,  61  cm.  long.  A  ronnded  stick  like  a 
club  43  cm.  long,  alBoof  red  cedar,  was  bound  about  the  middle  of  tbe  pole. 
The  Thnnder  gode  used  clubs  aa  weapons ;  one  of  the  ritual  soDgs  of  tbe 
Tent  of  War  says :  "  Tour  grandfather,  fearful  to  behold  la  he !  Wbes 
your  grandfather  lifts  his  long  club,  be  is  fearAit  to  behold '."  In  olden 
time,  when  the  rites  were  performed  In  the  spring  when  tbe  first  thunder 
peal  was  heard,  a  part  of  the  ceremony  was  the  panting  of  this  pole. 

It  is  probable  that  this  pole  was  the  prototype  of  tbe  Sacred  Pole ;  the 
two  have  features  tn  common  :  tbe  Zhi-be  or  leg;  tbe  body  on  the  one 
being  the  thnuder  club,  and  on  the  other  bearing  the  naroe  of  tbe  bow 
shield,  used  by  warriors  to  protect  the  wrist  from  the  bow-string;  both 
poles  were  painted  with  due  ceremony  at  appointed  times ;  both  referred 
more  or  less  directly  to  thunder,  and  any  profanation  of  either  vets 
STenged  by  tliat  power,  the  guilty  being  strnck  by  lightning.  It  will  be 
recalled  that  attention  was  first  drawn  to  the  tree,  ftxim  which  the  Sacred 
Pole  was  shaped,  by  tbe  thunder  birds  coming  to  it  ttom  the  four  quarters 
and  tbe  mysterious  burning  that  followed-,  so  that  tbe  pole  became.  In  the 
minds  of  the  people,  endowed  with  supernatural  power  by  the  ancient 
tbnnder  gods. 

The  government  by  the  seven  chiefs  was  at  first  confined  to  hereditary 
mlers,  drawn  from  certain  subdivisions  of  certain  gentes.  By  a  slow 
process  in  the  conrse  of  time  men  of. ability  rose  Into  power,  and  honors 
were  won  and  worn  by  those  whom  the  people  recognized  as  leaders,  un- 
til, at  last,  the  oligarchy  of  seven.became  representative  of  individual 
attainment,  and  of  gentes  and  sub-gentes  hitherto  debarred  from  psrttet- 
patlon  ill  the  governmental  affairs  of  the  tribe. 

Tbe  name  given  to  the  Sacred  Pole,  Wa-ghdhe-ghe,.  bears  testlmMiy 
to  this  political  change  tn  the  chieftainship.  Wa-ghde-ghe  is  made  up  of 
the  prefix  wa-,  indicating  the  power  to  do,  and  gbdhe-ghe,  the  name  of  the 
ceremony  of  placing  the  mark  of  honor  upon  the  daughter  of  a  chler. 
(This  consisted  In  tattooing  a  small  round  spot  about  half  an  Inch  In  dUme- 
ter  upon  the  forehead,  and,  upon  tbe  chest  and  back,  just  below  the  neck, 
aclrclewltb  foor  equidistant  polots  projecting  from  it.  These  symbol* 
refer  to  the  sun  and  the  four  quarters.)  The  right  to  put  the  mark  of 
honor  npon  a  daughter  was  not  hereditary,  but  could  be  gained  through 
the  performance  of  one  hundred  certain  deeds,  called  Wa-dhlit-e-dhe. 
The  name  of  the  pole,  Wa-ghdhe-ghe,  signifies  the  power  to  do,  or  per- 
form this  ceremony,  ghdhe-ghe,  the  mark  of  honor. 

Tbe  Sacred  Pole  of  the  Omahas  was,  as  we  have  seen,  scarcely  an  In- 
novation as  a  symbol,  although  It  stood  for  the  authority  of  new  ideas 
that  had  been  slowly  developing  within  the  tribe.  In  It  and  Its  ceremonies 
nothing  that  bad  been  gnlned  In  the  past  was  lost,  the  supernatural  con- 
trol of  man  was  recognized,  together  with  bis  ability  to  achieve  for  him- 
self honor  and  rank.  It  stands  as  a  witness  that  society,  even  in  its 
primitive  tribal  conditions,  is  not  an  Inert  mass  of  people,  but  an  organiza- 
tion operated  upon  by  laws  kindred  to  those  which  we  have  learned  to  rec- 
ognize as  Instrumental  In  the  unfolding  of  the  mind  of  man. 
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IitDiAM  SONGS  UfD  HCBic.     By  AuCB  C.  Fletchks,  Peabodf  Masenm, 
C&mbrldge,  Masfl. 

It  Is  well  known  to  those  fftmlllu'  with  onr  North  American  Indfaas  that 
every  important  act  and  every  ceremony  has  Its  appropriate  music ;  rlt- 
uaLs  are  imbeddeil  in  It;  WBrrlors  are  stimulated  by  It;  you tb  and  old  age 
seek  expression  throagta  Itj.so  that  a  collection  of  the  songs  of  a  tribe 
exemplifies  the  emotional  life  of  tbe  people. 

It  has  been  suggested  that  these  songs  were  generally  improvised,  and 
that  one  seldom  bears  a  song  rendered  twice  alike;  but,  from  extended 
observation  covering  many  years  and  many  tribes.  I  am  convinced  that 
tbe  supposition  is  a  mistake.  Tbe  songs  of  a  tribe  ore  handed  down  with 
care,  and  the  ritnals  are  taught  to  those  entitled  to  Initiation,  or  who  have 
the  hereditary  right  to  learn  tliem.  Tbe  various  societies  have  their  spe- 
cial songs,  which  are  transmitted  by  official  keepers  who  are  always  men 
possessing  musical  gifts  who  take  pride  In  their  exactness  of  memory. 
The  same  Is  true  of  game  songs  and  of  otbers  that  relate  to  social  cus- 
toms. I  have  foand  it  a  rnle  among  Indians  that  no  one  will  ventnre  to 
sing  a  song  In  the  presence  of  other  Indians  if  lie  Is  not  sure  that  Le  can 
render  it  correctly,  for  a  mistake  subjects  him  to  nnmerclfnl  ridicule.  Of 
course  songs  which  are  sacred,  or  are  private  property,  ore  never  heard 
In  public. 

Many  of  the  songs  I  have  transcribed  ore  undoubtedly  very  old.  It  is 
probable  that  the  Omaha  prayer,  or  "  Cry  to  Wa-toB-da,"  echoed  through 
this  broad  land,  when  its  hills  and  woods  were  indeed  a  terra-lncognlta  to 
our  race.  While  tliere  are  many  songs  preserved,  becanse  of  their  con- 
nection with  rituals  and  sacred  rites,  or  becatise  of  their  jiower  of  ex- 
pressing emotion,  these  old  songs  are  not  the  only  ones  to  be  heard,  for 
the  art  of  song  making  Is  not  yet  lost,  A  good,  new  song  finds  its  way 
among  the  Indians  almost  as  rapidly  as  with  ns,  and,  when  men  visit  from 
one  tribe  to  another,  one  of  the  pleasures  of  home-coming  Is  to  be  uble  to 
bring  back  a  new  song.  Songs,  therefore,  travel  far,  but  It  is  always  re- 
membered where  the  song  started,  and  credit  Is  given  to  the  tribe  where 
it  originated. 

The  difficulties  that  attend  the  collecting  of  Indian  songs  are  many,  and 
I  am  Indebted  for  much  of  my  success  In  the  pnrsult  of  this  study  to  roy 
collaborator,  Hr.  Francis  La  Flesche.  While  some  ceremonies  are  quite 
free  to  the  public,  and  tlie  mnslceaslly  obtained,  there  are  others  to  which 
It  Is  almost  Impossible  to  gain  entrance  and  their  ritual  Is  kept  a  secret. 
Songs  that  pertain  to  indlvldaal  experience  are  seldom  heard ;  for  It  Is  not 
easy  to  gain  the  confidence  of  the  Indian  or  to  get  near  enough  to  the 
people  to  observe  them  without  restrt^nt. 

It  has  been  asserted  npon  good  authority  that  there  are  no  love  songs 
among  tbe  Indian  tribes.  Songs,  as  Herbert  Spencer  defines  them,  "  com- 
menced by  a  man  to  charm  a  woman."  The  statement  is  a  mistake,  but 
it  is  one  easily  made,  for  a  person  could  live  years  In  a  tribe  and  never 
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chance  to  he&r  one  aach  song,  as  lodlans  are  partlcalarly  sb;  concerning 
all  anch  mfttters. 

There  is,  however,  a  class  of  songs  which  celebrate  ao-called  Iots  ad- 
ventures. These  are  sung  exclusively  by  men  and  never  In  the  presence  of 
-women.  But  although  women  never  hear  these  songs  and  seldom  know 
of  their  existence,  strangel;  enough  the  gallant  who  composes  tite  wottla 
makes  the  woman  appenr  to  be  the  narrator  of  tlie  story.  These  derisive 
songs  are  familiar  to  white  observers,  and  have  given  rise  to  the  opinion 
that  thej  arc  the  only  love  songs  among  the  Indians.  The  fact  la,  that 
these  "Woman-songs,"  as  the  Omahas  call  them,  are  not  in  any  sense  love 
or  courtship  songs. 

To  record  Indian  songs  from  memory  is  very  dlfflcalt,  and  the  task  of 
securing  frequent  repetitions  of  songa  Is  often  one  requiring  much  diplo- 
macy. Oraphophonlc  records  are  exceedingly  helpfnl,  bnt  they  rcqnire 
verification  by  the  human  ear.  I  have  found  it  quite  important  in  taklog 
records,  both  by  the  ear  and  by  the  graphophone,  to  secure  a  number  of 
singers,  so  that  a  volume  of  sound  shonld  be  produced ;  thia  Is  particularly 
necessary  when  testing  the  accuracy  of  the  notation  of  a  aong. 

In  the  monograph  entitled,  A  Study  of  Omaha  Indian  Music,  published 
by  the  Peabody  Museum  of  American  Archteology  and  Kthnology,  of  Har- 
vard University,  Cambridge,  Mass.,  I  have  spoken  in  detail  of  the  Indian's 
mode  of  singing,  of  the  absence  of  a  standard  pitch,  and  of  other  charac- 
teristics. T  win  at  this  time  refer  only  to  their  marked  rhythm.  Many 
Indian  songs  are  accompanied  by  movements  of  the  body,  so  that  the  eye 
as  well  as  the  ear  Is  arrested  by  the  strongly  accentnated  rhythm.  Upon 
closer  observation,  the  songs  show  iiomethlng  more  than  a  feeling  for 
rhythm ;  they  reveal  a  time-sense  or  metrical  sense.  As  this  Is  an  Impor- 
tant point,  permit  me,  at  the  risk  of  being  a  [Ittle  technical,  to  call  yonr 
attention  to  the  distinction  lietweeii  rhythm  and  time-sense,  or,  as  tlie 
Germans  denote  the  latter,  "  Takt."  "  There  Is  rliytbra  In  nearly  all  the 
continuous  natural  sounds  we  hear,"  says  Dr.  Richard  Wallaschek,  who 
has  written  very  clearly  on  this  point ;  but  when,  for  instance,  we  are  lis- 
tening to  regular  beats,  we  divide  those  beats  in  onr  mind  according  to 
the  attitude  of  our  observation.  We  groap  them  Into  twos  or  tbrees, 
lengthen  or  shorten  the  periods  or  "  bars."  This  time-  or  metrical-sense, 
this  power  of  group  perception.  Is  not,  as  the  psychologists  tell  ns,  "a 
sensation  proper,  as  hearing,  seeing,  etc. ,  bnt  a  mental  work  of  grouping 
the  sensations ;  and  this  takes  place  not  In  the  senses  themselves,  but  In 
the  cortex."  Dr.  Wallaschek  refers  tlie  origin  of  music  to  this  time-sense  i 
because,  out  of  this  sense,  has  been  evolved  the  choral,  or  chorus, — "the 
germ,"  as  he  says.  "  which  has  alone  been  capnble  of  enormous  develop- 
ment In  music."  .  .  .  "If  two  or  several  people  sing  together,  then  song 
Is  something  more  than  merelj/  the  outcome  of  feeling,  for  they  have  to 
keep  their  performance  in  accordance  with  ench  other;  and  to  accomplish 
this  they  have  to  observe,  to  groap,  to  arrange  the  tones."  ..."  They 
could  not  keep  together  if  they  did  not  mark  periods  (groups),  for  there 
Is  no  concert  possible  without  bars.   Whstthey  perform  is  rhythm.  What 
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the7  think  la'Tskt.'"  He  adds,  "the  bird's  song  haa  rhjthm,  but  the 
bird  has  uo'Tokt'."  ..."  Music  requires  a  degree  at  observstlon, 
an  Intention,  and  a  participation  of  the  Intellect,  and  not  only  a  momentary 
vocal  reflex  of  feeling;  It  reqalres  the  form  of  time-ordered  perception, 
wblch  Is  lacking  in  the  animal,  and  so  strongly  pronounced  tn  the  choral, 
d&nct!  mnslc  of  primitive  men.  .  .  .  sln^ng  in  concert  reqnlres  a  defi- 
nite parpose,  a  definite  arrangement  of  utterances,  which  are  intentionally 
marked  out,  practised,  and  preserved  In  memory." 

Indian  songs  are  snng  in  nnlson;  tbey  are,  therefore,  products  of  thta 
metrical-sense,  and  not  merely  an  ebnllltion  of  a  passing  feeling  or  eicl- 

Let  us  briefly  examine  the  stracture  of  these  songs,  and  see  how  the 
untaught,  unlettered  Indian  has  arranged  these  tones,  these  music  utter- 
ances, in  his  songs. 

In  the  Monograph  on  Omaha  Indian  Songs,  I  have  spoken  of  the  pref- 
erence of  the  Indian  for  the  presentation  of  his  songs  upon  an  instrument 
like  the  piano  or  organ,  frith  harmontzstlon,  that  is,  having  chords  added 
as  a  support  to  the  aria,  and  I  have  detailed  how  this  interesting  discov- 
ery of  his  preference  was  made.  The  songa  are  therefore  printed  with 
a  simple  hannony,  each  song  having  been  subjected  over  and  over  again 
to  Indian  criticism  and  correction,  until  It  was  declared  by  blm  to  "sound 
natural,"  when  rendered  on  an  instrument.  In  this  malter  I  deemed  him 
lo  be  the  best  Jndge  of  bis  own  music,  and  I  therefore  set  aside  tny 
own  notions  as  to  literal  correctness  (the  Indians  sing  In  unison  and  not 
in  concerted  parts),  being  sure  I  should  commit  a  grave  error  If  I  Ignored 
bis  preference  and  Judgment  of  the  transcription.  These  songs  are  there- 
fore presented  according  to  the  Indian's  approval  of  correctness.  An  ex- 
amination of  this  arrangement  of  the  songs  shows  thnt  many  of  them 
embody  in  successive  notes  the  chords  that  in  the  harmonization  are  struck 
simultaiieonsly  on  the  instrument;  Indicating  that  these  chords  are  fun- 
damentaiMn  the  structure  of  the  song,  and  suggesting  that  the  Indian  is, 
so  to  speak,  niiconsclously  conscious  of  tbem ;  that  ihe  chords  are  In  some 
way  present  to  him  when  he  sings  In  succession  their  component  notes, 
the  only  way  hannonlzntlon  could  be  attempted  by  the  voice  alone. 

Professor  Fillmore  and  I  bavecarefully  studied  hundreds  of  songs.  With 
tilts  fact  In  mind,  we  have  examined  not  merely  the  songs  of  one  trll>e  of 
Indians,  but  of  widely  scattered  tribes;  and  at  the  Columbian  Exposition 
we  extended  our  observation  to  other  rnces  and  peoples,  and  we  have 
found  that  folk-song  is  nnlverxally  built  along  the  lines  or  tones  of  a 
chord;  and  that "  this  line  forms  for  muHlcal  expression  the  line  of  least  re- 
sistance." Professor  Fillmore's  study  of  Navajo  songs  has  shown  that,  in 
those  exceedingly  primitive  songs,  some  of  which  seem  to  be  like  mere 
shoutings,  when  the  tone  varies.  It  varies  by  rixing  or  failing  along  the 
line  of  the  tonic  chord.  This  chord  Is  made  up  of  the  two  strongest 
upper  or  over  tones  of  a  single  tone.  Yon  will  recall  that  the  first  over- 
tone to  catch  the  esr  is  the  Jth ;  the  second,  the  dd. 

Now  it  Is  of  interest  In  this  connection  that  the  Indian,  in  singing,  al- 
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ways  stiikes'the  Sth  'with  more  accuracy  of  IntonaUon  than  the  3rd.  Hli 
liabllttf  to  fall  from  pitch  od  the  3d  often  makes  It  difficult,  parUcaimj 
In  solo  slDglng,  to  be  qalte  snre  whether  he  Is  singing  a  major  or  a  nloor 
3d.  Hie  exccntlon  Is  uncertain  but  not  so  his  intention,  lils  Ideal ;  for.  If 
he  meaoB  to  sing  a  major  9d,  and  jon  should  play  the  chord  of  the  minor 
Srcl  upon  the  Instmment,  he  would  at  once  tell  yon  yon  were  wrong,  that 
was  not  what  he  was  singing.  The  longer  yon  worked  nith  him,  the  more 
convinced  yon  wonld  be  that  he  had  a  definite  Ideal  of  his  song,  though  k 
might  fall  short  of  It  In  his  executloa.  It  has  also  been  noted  that  tbe 
more  closely  related  tones  of  a  chord  are  those  which  the  Indian  sings  with 
the  greatest  accuracy  of  pitch ;  he  wavers  most  where  the  natnral  barmo- 
nies  are  less  closely  allied. 

Two  points  have  been  clearly  demonstrated  by  this  study  of  IndlBn 
songs,  conducted  by  l^fessor  Fillmore  and  myself.  First,  as  be  pnta  It: 
"An  harmonic  sense,  though  latent,  must  be  Inferred  as  existing  in  mo«t 
prlmlllve  melodies ;"  and,  second,  "  that  the  tonic  chord  constitutes  the 
basis  of  tonality  even  in  primitive  music." 

Dr.  Walieschek,  In  writing  on  the  Monograph  on  Omaha  Indian  Songs, 
says :  "  I  do  not  share  the  not  unf  requent  opinion  that  a  sense  of  melody 
arose  at  first  by  Itself,  and  that  to  this,  later  on,  a  sense  of  harmony  wu 
added;  for  I  do  not  think  one  can  appreciate  melody,  as  melody.  If  one 
has  not  even  some  slight  harmonic  sense.  The  tones  would,  so  to  speak, 
diverge  Instead  of  forming  a  connected  gronp." 

To  quote  Professor  Fillmore's  persplcnous  statement  of  the  ontcoDie  of 
this  Investigation  which  has  now  been  accepted  by  many  of  the  best  schol- 
ars at  home  and  abroad :  '-The  harmonic  sense  Is,  consequently,  the  guiding 
force  which  determines  the  direction  taken  by  the  voice  when  It  la  »et 
going  by  the  rhythmic  Impulse." 

We  have  here.  If  I  have  made  myself  clear,  the  mechanism  of  song- 
making  revealed  to  us. 

One  more  point  of  Interest :  These  simple  melodies  show  that  the  foniis 
of  musical  composition  which  are  langlit  in  our  schools  of  music  are  Id 
accord  with  the  forms  revealed  In  these  songs,  and  which  we  most  class 
as  natnral  musical  utterances.  In  each  or  these  songs  we  find  a  motive, 
a  short  melodic  phrase,  which  is  repeated  In  modified  form,  and  that 
these  pliraees  are  correlated  Into  clauses,  and  the  clauses  into  periods.  The 
dlOerence  between  these  Indian  songe  and  one  of  onr  works  of  musical 
art  ties  In  development  rather  than  origination ;  wltliln  their  limits  they 
are  artistic  productions. 

NOTB.— In  Oclober,  IKSt,  graphopbone  records  were  taken  ot  OmahB  aangt  l)>«t  ■ 
bad  tranBcrlbeil  foorteen  years  ago,  from  the  ilnglnK  o(  other  TnOlans  o(  the  trihe. 
Upon  romparing  these  records  with  the  pubtlslied  toTRi  In  Che  HonaKTrnph  already' 
reterred  to,  I  do  not  find  the  variation  of  a  note,  proving  that  no  change  hae  taken 
place  In  these  soDgB  during  toorteen  yeare.  As  tlilB  goes  to  presa,  I  bhte  Mcated 
from  nn  old  J'onka  Indian  graphophone  records  oftbeseMme  songs  as  tliey  aietuiii 
In  the  Punka  Tribe,  he  having  learned  them  In  Me  youth,  A  comparison  of  lbs  rer- 
ordB>howB  no  material  cbanga;  (In  two  Instances  there  Is  the  addition  of  one  best  Id 
the  Fouka  rendition. 
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t    TRXDITIOMB    iB    TO    PTOMT    RACKB.      By    R.    O. 

Wren  It  became  clear  In  1890,  that  the  range  of  African  dwarfs 
reached  aa  far  north  as  the  Great  Atlaa,  I  natnralt;  Inferred  that  in  pr«- 
histoilc  times  tbelr  range  extended  even  far  to  the  north  of  the  Straits 
of  Gibraltar.  That  the  Atlas  dwarfs  had  Kliela  In  their  speech,  similar 
to  thoae  of  the  Bushman,  was  snbBequentiy  established,  the  people  of 
Southern  Morocco,  among  whom  they  are  In  Togue,  calling  them  "  eating 
words,"  a  term  applied  In  Spain  to  a  peculiarity  In  the  speech  of  Anda- 
luclans. 

Folk-lore  bos  also  preserved  In  Northern  Europe  distinct  traditions  of 
AD  early  race  of  dwarfs,  who  were  magicians  and  conning  artificers  In 
the  bronze  and  later  ages.  "  Balor  of  the  Blows,"  the  Vulcan  of  the  Irish, 
"appeared  at  the  forge  aa  a  red-beaded  little  boy."  Tbe  Dactyls  (the 
"  Tom  Thnmbs"  of  Crete;  worked  at  their  magic  forges  lii  the  caves  of 
Mount  Ida.  Little  dark-complexioned  smiths,  and  magicians  are  sUll 
remembered  In  Scotch  folk-lore,  as  "  the  Brownies ;"  and  the  Welsh  be- 
lieve In  Merlin's  band  of  dwarf  smiths,  who  are  atlll  to  be  heard  baslly  at 
work,  making  and  mending  armor  and  weapons.  Taata,  a  Berber  name 
for  dwarfs,  reminds  us  of  those  dwarf  magicians,  the  Tuatha  de  Danann. 

It  seemed  most  likely  that  there  mast  be  tbousands  of  survivals  In 
Europe  of  a  sraaU  prehistoric  race,  and  that  there  must  be  references 
to  such  survivals  In  periodical  literature,  or  the  publications  of  sclentiBc 
societies.  A  very  laborious  search  for  days  In  the  Parliamentary  Llhrary 
at  Ottawa  was  rewarded  In  Julj,  1892,  by  my  Qudtng  In  a  back  number 
of  Koamoi  (Uay,  1887)  a  paragraph  of  only  a  few  lines,  entitled  "  Tbe 
Pigmies  of  the  Val  de  Rlbas,"  mentioning  a  paper  by  FrofeSHor  Mlgn«t 
Morayta  on  a  dwarf  community  In  the  Val  de  Blbas,  In  the  province  of 
Gerona,  Spain.  They  were  described  as  having  red  balr,  Mongolian  eyes, 
brood,  flat  noses,  wide,  flat  faces,  and  prominent  lips ;  but  the  paragraph 
neither  stated  where  tbe  paper  had  appeared,  nor  gave  the  author's  ad- 
dress. Unfortunately  the  editor  of  Ko»tao»  was  dead,  and  Kosmos  Itself 
had  come  to  an  end.  Dr.  Leltner  did  bis  best  to  assist  me,  and  wrote,  but 
without  success,  to  a  sclentlBc  man  at  Barcelona.  The  British  Minister 
in  Spain  also  had  an  Inquiry  mode  at  Madrid,  but  no  one  knew  of  these 
dwarfs,  or  of  the  paper,  or  its  author.  Later  on,  I  found  a  half-breed 
Spanish  Nana  woman  who  had  decided  klicia.  which  she  said  she  had 
inherited  from  JVano  ancestors.  She  gave  much  Interesting  Information 
about  the  Nanos,  many  of  whom  resided  In  the  mountains  of  Murcla. 
Although  a  large  woman  herself,  her  daughter  and  her  grandchildren 
were  all  dwarfs.— some  of  them  not  exceeding  four  feet  In  height. 

Early  In  Hay,  1891,  Mr.  MacBltcbie  visited  the  Val  de  Rlbas  In  order  to 
verify  the  statement  of  Mr.  MacPherson,  lately  British  Consul  at  Barce- 
lona, that  there  were  racial  dwarfs  In  the  Eastern  Pyrenees  j  and  slmnl- 
taneonsly  I  received  from  Mr.  MacPherson  a  copy  in  Spanish  of  the  long- 
flongbt-for  paper  of  Professor  Morayta,  which,  however,  did  not  slate 
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whether  It  bod  been  pnbllahed  or  not.  Tbe  gist  of  tbe  ProfesBor's  psper. 
therefore,  will  be  read  wltb  loterest.' 

These  people  (he  says)  lire  tunong  a  larger  popnlatloD  of  ordlnarr 
Catalans,  who  have  resided  there  from  a  remote  time,  and  who  r^ard  the 
dwarfs  as  a  distinct  race,  culling  them  enranya  (foreigners),  and  also 
/enomenus,  and  took  down  upon  them  as  Isngblng-stocbs.  A  good  ataj 
at  them,  he  says,  eaSet  from  paperas  (goitre),  which  la  phenomentl  in 
some,  and  is  called  QoU,  and  the  persons  aDtcted  are  called  CoIIutt. 

A  medical  man  who  has  attended  SQch  cases  tells  htm  that  these  goUa 
can  l>e  SQCcessfullj  treated  by  iodine. 

The  Idea  that  arsenical  waters  canse  the  Kanos  to  become  Cretins  aad 
dwarfs  is  refnted  b;  tiie  fact,  that  their  Catalan  neighbors  do  not  iaSa 
tbns.  In  earlj  jouth  Cretinism  does  not  appear,  btit  on  their  reachlog 
matnrlt;  the  golU  begin  to  show  themselves,  Increasing  with  years  to  the 
slxe  of  a  small  melon.  "  If  all  these  Nanos  had  goUs,  I  should  Infer  that 
the  goU  was  the  cause  of  their  low  size  snd  of  their  limited  iDtellectnsl 
development."  He  thinks  that  those  of  tbe  Nanos  who  have  poor  and 
scanty  food  die  ont.  He  adds  all  this  "  shows  thnt  the  Nana»*  are  s 
pecnilar  race,  with  all  the  characteristics  of  such,"  Some  of  these  people 
who  lire  comfortably  are  tntelltgeut  enough  to  carry  on  business  success- 
fully.  "  These  and  many  other  Instances  show  that  their  stupidity  Is  the 
resalt  of  the  way  they  live.  ...  It  may  turn  oat  that  the  existence  of 
this  race  at  Rlbas  may  end  In  showing  that  In  very  remote  agei  there 
exUted  in  Europe  a  Tartar  race,  mhick  hitherto  has  not  been  dignanerti' 

Professor  Morsyta's  paper  shows  that  Cretinism  Is  racial ;  but  he  doea 
not  explain  very  clearly  the  cause.  That  a  dwarf  Turanian  popnlattoD 
once  existed  througbout  Asia  and  Europe  we  can  hardly  doubt,  thongb 
survivals  are  only  to  be  found  la  tbe  recesses  of  mountains.  All  over  tbe 
world  dwarfs  are  born  hunters,  and  tlierefore  fleeb-eaters.  When  tbdr 
game  le  destroyed,  or  they  are  driven  from  their  hunting  grounds,  they, 
no  doDbt,  lose  their  wonderful  strength  and  agility,  and  gradually  becom- 
ing moribund,  go  through  the  long  process  of  dying  out,  Just  as  many 
plants  have  died  ont  when  the  soil  or  the  air  no  longer  supplied  them  wltb 
the  necessary  nutrition. 

Those  who  suppose  that  Cretinism  Is  the  cause  of  dwarflsra  and  of  tbe 
peculiarities  In  looks,  color,  etc.,  of  the  dwarfs  of  the  Pyrenees  and  the 
Alps,  are  mistaking  the  effect  for  the  cause,  and  are  <■  pntting  tbe  cart 
before  the  horse."  In  my  paper  on  dwarf  survivals,  read  at  tbe  Assod- 
atlon  last  year,  I  suggested  that  Cretinism  was  not  a  disease,  but  a  symp- 
tom of  decadence  among  a  racial  dwarf  population.  I  have  met  with  a 
sliifcnlar  conSrmation  of  this  view.  Last  spring  I  visited  some  Acsdlsn 
districts  In  Louisiana,  and  learned  that  in  the  old  French  spoken  there 
Cretin  simply  means  a  "  stupid  dwarf,"  and  has  no  reference  In  any  way 

'  As  much  ot  thlB  vaper  h-ub  nrlEteD  lor  publication  In  an  English  perlodlul  ■  jiv 
ago.  Mine  ot  my  quotatl una  from  Protee but  Mora}- U'b  paper  are  the  same  uUiOBCifeii 
appeared  In  my  paper  o(  IBM.  "  aurvlvala  of  Dwarf  RaceB  In  the  New  Wortd." 

>  Thla  ending  In  u  \»  proliabl;  CntaJnn.  In  Spniilnh  a  male  dwarf  Ib  a  .Vano,  and  1 
lemale  Jfono.   Tbe  people  call  (t  ~ 
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to&ny  disease.  No  dou^t  f^itre,  being  especially  prev&leDt  among  the 
dwarf  populatioDB  of  ttie  Pyrenees  and  the  Alps,  was  called  "  the  dwarf 
disease,"  Cretinism. 

The  Denga  dwarfs  are  the  same  now  as  they  were  Ave  thoosaod  years 
ago,  jet  ne  do  not  hear  of  goitre  among  the  robust  and  warlike  pygmies 
of  the  Great  Lakes  and  tbe  Congo,  who  are  flesh-eatera  and  hunters.  I 
am  pemnaded  that  if  a  child  of  a  Pyrenean  Cretin  were  U>  be  fed  on  flesh 
food,  and  made  to  lead  an  active  life,  be  woald  never  show  any  trace  of 
goitre  on  arriving  at  msnhood.  May  not  "Cretin"  be  s  very  ancient 
name  for  a  dwarf  ?     The  Uttle  I>actyla,  as  we  have  seen,  were  Cretan*. 

The  Professor  describes  the  stature  of  the  Nanos  as  "  abont  i  ft.,  or 
one  metre,  10  or  15  cenlimetres.  The  Nann  Is  well  fomied;  bis  foot  Is 
very  small  and  well  shaped;  and  so  is  his  hand,  but  Its  palm  la  much  de- 
Teloped,  whence  the  fingers  seem  shorter  and  fatter  than  they  really  are. 
They  are  very  broad -cheeked,  which  makes  them  seem  stronger  than  Is 
actually  the  case.  Tbey  look  lilie  small  men.  In  general  tbey  all  walk 
Inclined  forward."  This  pecnllarliy  appears  also  In  the  Atnos,  and  is  rid- 
iculed In  the  Japanese  Illustrations  of  Mr.  MacRltchle's  work.  Professor 
llniley.  In  describing  "  Iberian  man  "  of  glaclnl  eras,  stat«s  that  he  must 
have  walked  thus,  a  conjecture  which,  even  If  nothing  more  than  a  luck? 
piess.  is  interesting. 

The  men  and  women  hare  a  well-shaped  calf  and  leg.  Their  featnrea 
are  so  characteristic  that  to  see  one  of  them  Is  to  see  all.  Their  hair, 
he  describes  as  red,  "  like  that  of  a  peasant  who  does  not  comb  or  take 
care  of  bis  hair."  "  They  have  a  round  face  that  Is  as  wide  as  It  is  long; 
the  cheek  bones  are  very  promluent,  and  the  jaw  bones  strongly  devel- 
oped, which  makes  them  look  square.  To  this  square  look  the  nose  con- 
tributes. It  Is  flat  and  even  with  the  face,  which  makes  It  look  like 
a  small  ball,  and  the  nostrils  are  rather  high  op.  The  eyes  are  not  hori- 
zontal, tbe  inside  being  lower  than  the  outside,  and  they  look  like  the  Chi- 
nese, '>r  rather  like  the  Tartar  race." 

I  lent  Mr.  MacRltchle  a  photograph  which  I  bad  had  taken  of  a  half- 
breed  Murclan  Nana,  with  her  granddaughter.  The  people  of  the  coast 
town  in  Morocco,  where  she  now  lives,  all  noticed  her  Chinese  look. 
Mr.  MacRltchle  has  Just  retnt-ned  tbe  photograph,  and  writes  that  a  per- 
son, not  interested  In  dwarfs  In  any  way,  remarked,  on  looking  at  It.  that 
he  would  take  it  for  a  likeness  of  a  Chinese  woman. 

Professor  Morayta  says  that  tbe  Nanos  have  only  half  a  dozen  strag- 
gling hairs  on  their  face,  which  U  discolored  and  flaccid  to  such  an  ex- 
tent that  It  seems  to  have  no  nerves.  Hence,  even  when  they  are  very 
young,  they  have  many  wrinkles.  "In  short,  they  have  the  face  of  an 
old  woman.  If  the  Nanos  all  dressed  alike  It  would  be  difljcnit  to  tell  the 
men  (rota  tbe  women.  Their  odd  look  is  Increased  by  their  large  mouth, 
which  does  not  cover  their  long  and  strong  teeth.  Their  Incisors  are  re- 
markably long  and  strong,  and  their  lips  are  always  wet  with  saliva,  as  if 
from  water-brash.  The  brutalized  life  they  lead  may  explain  their  being 
BO  ignorant  that  many  of  them  do  not  remember  the  name  of  their  father 
or  of  the  plac«  where  they  live." 
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In  1601  a  dwarf  abont  four  feet  high,  a  native  of  Dftrfbr,  who  bas  for 
7eare  been  living  Id  Cairo,  was  brongbt  to  me.  He  resembled,  Id  mau; 
respects,  the  dTrarfa  of  the  PyreiieeH.  He  bad  the  same  large  teeth,  open 
lips,  aod  excessive  saliva,  bot  bts  walk  was  a  roll  from  side  to  side.  I  <l1d 
Dot  notice  his  bendlDg  forward.  Hie  walk  woa  precisely  llhe  that  ot 
Qilano-NanoK,  wbtcb  tbe  old  Marclaii  womaD  described  and  Imitated.  His 
color  was  a  reddish  brown.  At  the  Hotel  H^tropole.  Cairo,  there  wm 
anotlier.  bat  somewhat  dltTereDt  dwarf,  from  the  upper  Nile  regEon,  fitio 
was  qolte  black,  and  bad  tblcker  Upa.  I  did  not  notice  anything  pecuUar 
in  his  walk.  The  natives  of  the  Atlas  say  that  there  are  black  dwarfa 
there  wbo  ore  larger  than  the  other  dwarfa.  Zebehr  Pasha  totd  me  Id 
1893  that  the  dwarfs  of  the  upper  Nile  region  are  called  Denga,  and  are 
greatly  superior  to  their  larger  neighbors  In  Intelligence.  On  the  monu- 
ments two  Denga  or  Deng  dwarfs  are  described  as  having  been  bronglu 
to  Egypt,  wbo  "  danced  divinely,"  and  were  more  prlied  by  tbe  Pharaohs 
than  the  prodocts  of  Ponnt.  One  Is  descr)l>ed  as  from  the  Holy  Land  of 
Fount,  ADd  tbe  other  from  >'  the  Land  of  the  Blessed  Spirits,"  probably 
another  name  for  Pount.  Mospero,  in  bis  Origin  of  ClvlllzaUon  (18M), 
calls  these  dwarfs  Daaka,  but  the  Report  of  the  EgypUan  Bxplorailoii 
Fund,  October,  1894,  calls  tbem  Denka,  or  Denk.  One  of  tbe  names  of 
the  dwarfs  of  the  Atlas  Is  Ait  Tinker,  or  Dinka.  In  my  paper  on  "  Pre- 
historic Star-Lore  "  full  reference  Is  made  to  Denga  dwarfs. 

Hr.  HacPberson,  late  British  Consul  at  Barcelona,  who  kindly  made 
enquiries  Into  the  statements  of  l*rofesBor  Morayta,  fnlly  cooSrined 
thcra.  He  Bald  that  smali-poz  carried  olf  hundreds  of  these  Nanos  a  few 
years  ago,  and  that  they  are  rapidly  dying  ont,  and  be  thinks  that  more  of 
them  are  to  be  found  at  the  Col  de  Toaaa  than  anywhere  else.  He  was 
satisfied  that  there  are  many  Nanos  who  are  Cretins,  and  many  who  are 
not.  Mr.  HacRltchie  spent  a  few  days  In  that  country,  bat  the  weather 
and  the  roads  were  very  bad,  and  prevent«d  his  remalnlug  there  longer. 
There  Is  also  a  vlltage  called  Aledo  on  tbe  sunmilt  of  a  high  mountain  be- 
tween Carthageua  and  Qranada.  "Inhabited  by  small  people,"  wblcli  I 
wished  him  to  visit,  bnt  be  was  unable  to  do  so.  Many  weeks,  or  rather 
months,  would  be  required  to  explore  thoroughly  the  regions  where  it  ia 
said  the  Nanos  ore  to  be  found.  The  British  Tlce-Consul  at  Cartbagena 
Intended  to  visit  Aledo  Id  1893.  bat  I  have  no  tidings  yet  of  bis  having 
made  the  excursion.  We  must  hope  that  he  will  yet  visit  that  pUce.  Mr. 
HacRltchie  has  published  au  Intereatlng  paper  on  these  Pyrenean  dwsrfs, 
In  the  "  iDternatlonalea  Arcblv  ftlr  EthDogrspble,"  Leydeo,  In  which  some 
kodak  photos  of  those  dwarfs  have  been  given  by  him. 

Since  my  paper  on  "  Sarrivals  of  Dwarf  Races  In  the  New  World  "  was 
read  at  the  meeting  of  this  Association  at  Brooklyn,  many  things  have 
oome  tollgbt  fully  conflrtiilng  my  conclusions.  In  "  The  Academy"  (Loo- 
don),  Jan.  12,  IB9S,  Mr.  HacRltchie  says,  "  Captain  Foxe,  In  I8S1,  discov- 
ered an  Island  cemetery  In  tbe  northwest  corner  of  Hudson  Bay,  la  which 
the  longest  corpses  were  not  over  fonr  feet  long.  Whereupon  Foxe  says. 
'  They  seem  to  be  a  people  of  small  statnre.  Qod  send  me  better  for  my 
adventure.' "    He  has  alao  drawn  my  attention  to  a  list  of  the  Indian 
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tribes  of  the  Valley  of  the  AmaEon,  b;  Clement  R.  Markliam,  recentl; 
published  bj  the  Anthropological  lastlCate  of  Ore&t  Britain  aod  Ireland, 
'vrlilch  menUoDS  tiro  dwarf  tribes  there,  the  Gnayiizla  and  the  CauansB, 
citing  as  biB  aothorltleB,  AcanK,  Castelnan,  Spix  and  MartlUB,  and  others. 
But  for  the  moat  Important  conflrmation  we  are  Indebted  to  the  ubiqnltoas 
press  correspondent.  Writing  from  the  city  of  Mexico  to  the  Chicago 
Tribune,  Oct.  16,  1B94,  Its  correspondent,  describing  the  various  races  to 
be  seen  In  the  streets  of  tbe  city.  Includes  "  ladlans  from  the  hills,  and 
queer  little  dwarfish  savages,  clad  la  two  coarse  woollen  gnrments,  who 
have  their  Hotteatot-Uhe  habitations  within  the  gates  of  the  city,  living 
in  their  bata  of  adobe,  In  settlements  often  found  behind  respectable 

blocks  of  bouses those  strange  dwarf  people,  who  glide  In  and 

oat  of  the  crowd  like  gnome*." 

A  casual  authority  of  thla  sort,  who  only  describes  what  he  sees,  and 
does  not  trouble  himnelf  about  sclentlflc  theories,  la  really  more'concln- 
alve  than  the  nbservatlons  of  a  specialist,  however  candid  he  may  l>e  as 
to  his  favorite  study.  Tlie  testimony  of  this  correspondent  has  been 
borne  ont  by  Mr.  Robert  Clarke,  the  Cincinnati  pabllsber,  who  Informs 
me  that  he  also  has  seen  these  dwarfs.  Mr.  H.  V.  Wllle,  of  Boston, 
Haas.,  tells  me  that  his  attention  was  attracted,  at  a  representation  of  a 
Passion  play  near  the  city  of  Mexico,  by  some  very  small  Indians,  whom 
be  "  at  first  took  to  be  overgrown  children.  They  looked  more  like 
sqnawa  than  men,  and  their  faces  were  broad,  flat,  pnfly  and  wrinkled." 

This  Is  the  description  that  M.  Charna;  gives  of  the  Lacondon,  on  the 
fronHer  of  British  Honduras.  He  does  not  describe  their  height,  bnt 
says  that  he  coald  not  tell  the  men  from  the  women,  and  that  they  liad 
broad,  flaccid,  poSy  faces— almost  the  very  same  words  sa  those  used  by 
Professor  Morayta  as  to  the  Nanos  of  tbe  Pyrenees.  Mr.  A.  Glaspell,  an 
American  who  has  had  bnslnees  engagements  In  Mexico,  says  tliat  on  the 
12th  of  December,  the  fiesta  of  onr  Lady  of  Guadalonpe  (the  old  feast  of 
"  the  Mother  of  the  Gods"),  he  saw  many  dwarfs,  who  were  not  much 
over  fonr  feet  in  height,  and  who  had  come  In  from  the  country. 

Another  important  confirmation  by  a  preas  correspondent  is  that  nncon- 
sclonsly  supplied  by  one  who  Interviewed,  at  Cincinnati,  last  autumn,  the 
German  Dwarf  Operatic  Company,  and  who  stated  that  he  had  found  that 
these  Lilipatlans  all  came  from  a  district  im  the  Black  Forest,  and  were 
raciai  dwarfs,  and  not  mere  accidents  or  freaks  of  nature.  Professor 
Edwards,  of  the  Cincinnati  University,  drew  my  attention  to  this  subject, 
as  to  which,  no  doubt,  further  information  will  come  to  light.' 

I  was  fnlly  prepared  for  some  snch  discovery.  Thirteen  years  ago  my 
attention  was  attracted  by  the  name  of  some  ells'  dwellers  in  Aby aslnla, 
which  Jten  Temporal,  In  his  translation  of  an  early  Portuguese  book  on 
that  country,  calls  "  V^osges."     As  I  had  In  1863  suggested*  that  there 

'  A  Germiin  tollB  me  he  tuu  often  seen  dwarfs  about  tour  foet  high,  wlio  came  to 
Baden  from  the  BlAck  Forest. 

>  See  Hnllburtun,  Sew  HaUrlaU  for  the  HlHtory  ot  man  (IMS),  pp.  U, «  and  note. 
41.  Tt- 
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muat  ^ve  been  a  mlgratloD  from  Africa  to  Europe  tn  earl?  ages,  I  mtde 
a  note  of  these  facts,  intending  some  da;  to  enquire  niiether  there  an 
not  traces  of  clifT  dwelUngB,  or  cliff  dwell  era,  lit  the  mountainous  country 
of  Alsace,  "the  Vosges."  In  1892,  as  m;  friends,  Admiral  BlomfleM 
Fssba,  of  Alexandria,  and  Mrs.  Blomfleld,  were  abont  to  spend  six  we«ki 
In  the  Voages,  I  oaked'them  to  look  Into  the  question.  In  a  tew  weeks  I 
received  a  local  guide-book,  which  more  than  bore  out  my  anUdpaUooi. 
In  the  Guide  Joanne,  Cifiradmer  (Paris,  Ubr.  Hochette  &  Cle,  p.  26),  m 
are  told  that  La  Scbaume  of  Nlshelm,  which  surrouDds  Wurtzeleteln,  It 
Is  believed,  la  Inhabited  by  a  kindly  disposed  race  of  dwarfs,  who,  when 
the  herdsmen  descend  to  the  lower  ralleys  with  their  herds  In  the  automn, 
pasture  their  cattle,  which  are  of  verj  small  size,  In  the  upper  pastnres, 
and  make  cheese  till  the  spring.  Among  different  authorities  dted  is  the 
Foffer  AUacitn,  b;  Chas.  Grad.  Admiral  Blomfleld  Fasha  wrote  me  tint 
a  very  Intelligent  fellow-traveller,  a  Frenchman,  believed  that  there  were 
man;  racial  dwaifs  In  that  part  of  Enrope,  and  that  a  carefnl  soarcli 
wonld  pnt  tills  beyond  question.  I  also  made  enquiries  as  to  the  "  dwarfs 
of  Sylt,"  which  It  Is  supposed  were  exterminated  by  the  Frisians.  Mjr 
informant  got  for  me  tlie  rollowlng  information  from  the  head  of  the 
Archnologlcat  Institute  of  Kiel:  "The  people  cidl  traditionary  dwarfs 
Die  UnterirdeKhen,  Alben,  Wiehte,  die  Kleine  Leute,  [the  Undergroond 
People,  the  Albs,  the  WIgbts,  tlie  Little  People],  and  there  Is  no  end  of 
Sagas  telling  about  them.  Our  country  and  Sylt  are  full  of  them,  and  I 
heard  some  quite  new  to  me  on  this  occasion.  They  have  been  digging 
lately  In  several  places  for  skeletons,  and  the  vlUagers  said,  '  Tonder, 
under  that  village,  the  IJttle  People  nscd  to  live ;'  and  in  another  Tlllaf!e 
the  people  satd  that  under  a,  certain  monnt  five  sets  of  the  '  Undergronod 
Folk' lived,  but  they  onty  had  one  cauldron  (caaldron)  between  them,  and 
when  one  party  was  Invited  by  the  other  the  cauldron  had  to  be  taken  for 
cooldng.  The  mount  was  opened,  and  a  hnge  cauldron  was  found.  Now 
yon  hear  of  kind  acta  done  by  these  little  men,  and  again  of  wicked, 
revengeful,  spiteful  deeds." 

Fifty  years  ago  that  Intellectnal  giant,  Jacob  Grimm,  was  far  in  ad- 
vance of  scientific  men  of  ourday  as  to  this  question.  He  seems  to  have 
assumed  that  there  was  once  a  widely  difftised  dwarf  population  in  north- 
ern Europe,  and  he  gives  In  his  German  Mythology  an  Immense  omoant  of 
references  and  traditions  as  to  dwarfs,  as  will  be  partially  seen  on  refer- 
ring to  the  Index  of  that  work. 

Inl89a-S,ProfesBorSergtpubllshedln  the  Bulletin  of  the  Royal  Medical 
Academy  of  Rome  an  Important  paper,  showing  that  in  early  ages  there 
must  have  been  a  migration  of  African  dwarfs  to  the  Enropean  countries 
bounding  on  the  Mediterranean,  and  as  far  east  at  least  as  Moscow.  He 
has  made  a  comparison  of  the  nnmcrons  dwarfs  he  met  with  in  Sicily 
and  Italy  with  skeletons  of  dwarfs  found  In  Etruscan  tombs  and  near 
Moscow — all  resembling  the  dwarfs  of  the  Congo. 

There  are  really  only  two  classes  of  dwarfs,  one  stunted  and  deformed 
in  Infancy  through  disease,  and  the  other  rtKial  dtearfs,  for  we  may  safely 
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put  down  to  atavitm  cases  of  the  Tom  Thumb  tjpe  hitherto  4ooked 
on  AS  "freaks  of  nature."  Sir  G-eo.  Humphrey,  H.D.,  found  in  aW  the 
inuaeams  Id  France  onlj  one  skeleton  of  a  supposed  dwarf  "  freak ;"  and 
even  that,  we  And,  was  nearly  a  century  old,  and  belonged  to  a  member 
of  a  family  In  the  Vosgea,  in  which  there  were  other  dwarfs.  (See  my 
paper  on  dwarfs,  in  Asiatic  Quarterly,  July,  I89S.}  I  find  I  have  omitted 
to  mention  that  in  IS93  (i.  e.,  after  I  bad  heard  from  Blomfleld  Fasha), 
I  learned  In  Morocco  that,  two  days  south  of  the  Great  Atlas,  there  is  a 
high  mountain  called  Voshe,  the  Inhabitants  of  which  are  dwarf  cave- 
dwellers,  who  are  called  Ait  Voshe  (the  Voahe  Tribe).  We  have  seen  that 
Jtan  Temporal  called  a  cave-dwelling  tribe  of  Abysalniana  "  Voagea;" 
and  Pi'ofesaor  Schlichter  saya  that  the  Akka  dwarfs  of  Equatorial  Africa 
are  known  to  their  neighbors  as  Voahu,  and  also  Tiki- T(M  mmee  con- 
nected.wlth  the  Akka  dwarfs  of  Southern  Morocco,  who  are  also  called 
Jed-lbwa  (the  "Fathers  of  Our  Fathers").  When  I  asked  natives  of 
Southern  Morocco,  "Have  yon  ever  heard  of  the  name  Tikit"  I  carerally 
avoided  naing  the  reduplication.  They  aU  aald  "Tes,  Tikl-Tlki,  Tilkl- 
TUkl;  that  Is  a  name  for  the  Little  People;"  and  subsequently  a  half-breed 
Spanish  Nano  gave  me  the  same  reply.  The  range  of  TiW-TfiW  extends 
to  Polynesia,  where  it  is  nsed  tor  ancesQ^  dwarf-gods,  one  of  which,  the 
dwarf  Creator,  Tikt,  reaembles  the  dwarf  Creator,  Ptah,  of  the  Egyp- 
tians.' "Tiki"  and  "  TIIM,"  seem  to  be  a  shortening  of  those  names  for 
dwarfs  and  dwarf-gods,  so  familiar  to  the  ancients,  and  still  used  in 
Morocco— Pat^,ti,  and  FatdiH.  The  TItka'Tllka  (a  name  not  hitherto 
known  to  anthropologists)  are  very  small  dwarfs  in  South  Africa,  who, 
ttaeEaJSrs  say,  are  a  perfectly  distinct  race  from  the  Bushmen.  Tbroagb 
his  tutor,  Dlnuznln  Informed  me  that  the  Zulus  have  killed  them  nearly  all 
ofT,  aa  "they  are  not  fit  to  live."  The  Rafflra  greatly  dread  them  aa  most 
dangerous  wizards  and  magicians. 

Atavism  Is  very  enduring  and  far-reaching;  and  generations,  or  rather 
centnrles,  are  not  able  to  eflkce  the  traces  of  racial,  or  even  family  traits, 
as  can  be  seen  In  family  portraits.  The  leading  family  in  a  district  in 
Aodalucla  were  sQiprised  and  shocked  at  finding  one  of  their  number  grow 
np,  in  all  respects,  a  typical  Congo  dwarf.  Ko  doubt  they  had  Inherited 
a  remote  Nano  strain,  which,  though  long  forgotten,  had  at  last  asserted 
iteelt. 

Size,  compleiton,  etc.,  point  out  tlie  places  where  a  dwarf  race  must 
have  once  existed.  The  Black  Forest  Is  probably  one  of  these,  for  the 
manager  of  the  German  Dwarf  Operatic  Company  says  he  was  able  there 
to  secure  the  services  of  several  very  small  dwarfs.  Their  relatives  were 
generally  of  large  stature-    In  Sicily,  and  parte  of  Italy,  Professor  Sergi 

1  Tiki  tie  can  trace  ivea  to  Peru,  where,  according  to  Santa  Croi  (see  Harkham'g 
Narrative  of  the  Rites  and  Laics  ot  the  Tncas  pp.  SS,  84  and  plute,  and  K),  ttio 
Supreme  God,  "the  Creator,"  waa  called  TVcci  Ccapac  (eometlnieB  softened  Into  Ticfl 
Crjipao),  and  Tica  Crapac,  and  was  represented  by  an  egg  shaped  symbol.  Re  nag 
bom  ol  a  Condor's  egg,  and  waa,  no  donbc  the  aame  as  the  primordial  dirarf  God  of 
the  Mayas,  whose  temple  at  Uxmal  was  "the  House  of  t}ie  Dwarf,"  and  who  was 
bom  of  in  egg  (see  pp.  lU,  lis,  MS  and  141). 
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discovered  and  raeasured  a  snrprlitlngly  Inrge  number  of  dwarfs,  man;  of 
wfalcb  were  as  small  as  Congo  dwarfs. 

TUe  name,  "  Little  Fatber,"  for  the  dwarfs  of  the  Atlas,  and  BOinettmeg 
in  Spalu  for  the  Naaos,  mast  have  drifted  ns  far  east  as  Moscow,  when 
tbat  prehistoric  migratloa  of  African  dwarfs  took  place,  of  which  Pro- 
f esBor  Sergl  has  told  us,  for  It  still  survives  la  that  strange  tltl^  by  which 
the  Czar  Is  often  addressed— i.£»Ie  Father. 

I  may  mention  a  fact  that  has  been  long  known  to  me,  that  the  names 
"  Dwarf  "  and  "  Fairy  "  came  ori^nally  from  North  Africa,  where  they 
are  still  In  use.  Ancient  Greek  geo^aphers  say  that  the  farthest  w«sL 
part  of  Gntulla  (southern  Morocco)  Is  Inliablted  b;  the  Maurussll  and 
Pharussll  (Mauri  and  PftarO- 

I  have  been  frequently  told  by  Berbers  that  Fori  was  a  name  for  min- 
ing dwarfs,  who  wash  gold  and  silver  sand.  I  did  not  notice  any  ssper- 
Btitlous  dread  among  the  Berl>ers  as  to  using  the  name,  bat  among  the 
Spanish  half-breed  Nanoe  it  seems  to  excite  the  same  horror  that  It  does 
among  the  Irish,  Welsh  and  Highland  peasants.  My  Morcian  infomtnt 
nearly  mshed  from  the  room  at  the  sound  of  the  name,  and  begged  of 
me  never  to  nse  it  again.  It  is  evidently  an  "unpronounceable  name." 
This  may  be  a  superstition  connected  with  the  t>ellef  that  if  you  can  get 
hold  of  the  name  of  an  enemy  who  is  a  magician,  yon  can  destroy  hia 
power  over  you.  A  Highlander  was  able  once  to  capture  ■  fairy  vif« 
by  finding  ont  her  name.  Tbe  Irish  peasants  wlU  spea^  of  '*  tike  good 
people,"  "the  gentle  folk,"  or  "the  gentry,"  or  "  the  little  people,"  hot 
you  cannot  get  them  to  use  tbe  word  "  fairy." 

The  name  "  dwarf"  too.  Is  Berber.  There  is  a  town  or  liamlet  in  the 
Sahara,  some  days  to  the  southeast  of  TaBlet,  called  Adviarfi  (a  corrup- 
tion of  Alt-Warfl,  "  the  good  people,"  "  the  excellent  folk"),  and  the  place 
is  a  great  centre  of  the  little  Adwarjl.  {Raxel  vmrfi  means  "a  Sne  man.") 
In  Spain  the  Nanos  are  called  Adwarfi.  But  the  oUI  Mnrclan  woman  used 
tbe  name  anwillingly.  Many  names  and  subjects  among  the  tfaooa  are 
sacred  or  "tabooed."  She  told  me  she  knew  much  about  tbe  Oabr&Uu 
(or  "  the  kids  ")— the  Pleiades ;  but  it  was  not  lawRil  to  speak  about  those 
stars. 

Bi>tb  In  Scotland  and  southern  Morocco  we  meet  with  artiflclal  moands, 
In  which  there  are  chambers.  In  Southern  Morocco  they  are  Inhabited 
by  dwarfs,  who  take  Into  them  at  night  their  little  cattle.  One  of  mj  in- 
formants, a  Berber  Jew,  told  me  that,  when  a  boy,  he  ventured  once  ti> 
sleep  In  one  of  them  \  but  that  the  Berbers  generally  are  afraid  to  enter 
tbe  small,  dark  passages  that  lead  to  tbe  central  chamber;  and  call  the 
tittle  entrances  '■  rat  holes." 

The  name  Peeht,  which  la  used  in  Scotland  for  a  dwarf,  and  Is  more 
famttiar  to  us  as"  ^ct,"is  to  be  found  south  of  the  Atlas.  A  "  Large  Har- 
attD  "  (a  native  of  the  Dra.  who  Is  descended  from  dwarfs)  told  me  that 
he  belonged  to  the  Alt-  Pecht.  Ills  dwarf  kllck^  made  the  name  sound  like 
Paecht.  On  one  occasion,  without  having  buen  questioned  on  the  point, 
my  Spanish  informant  gave  me  an  account  of  the  dwelling  places  of  the 
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Naaos  of  Aledo,  which  she  Bald  were  ballt  of  large  stonea,  covered  with 
esrtb,  and  which  were  evidently  slmlUr  to  those  of  the  Adwurfl  and  to 
the  Hicts-Honees  of  Scotland. 

The  head  of  a  brsDcIi  of  my  family  for  centnrlea  went  by  the  name  of 
ntcor.  from  owning  Pltcnr  Castle,  In  Forfkrshlre,  Scotland,  now  a  ralo. 
Mr.  MacRltchle,  at  my  request,  visited  a  place  near  the  Castle,  Id  which, 
1  heard,  there  was  ■  small  passageway  leading  Into  a  hill,  for  I  fancied  tt 
Dinst  bf  a  Plct-euT.  a  dwelling  place  or  enclosure  of  dwarfs.  The  Idea 
proved  to  have  been  well  founded,  and  he  wrote  to  me,  that  It  waa  one  of 
the  beat  specimens  of  a  Piets-House  that  he  had  ever  seen.  He  after- 
wards learned  that  he  was  not  the  first  antltguarj  who  bad  explored  it. 
If  there  Is  any  fonadatlon  for  the  wotiderful  legends,  that  tell  of  the 
oldest  castles  In  the  North  Conntry  having  been  built  by  dwarf  maNOns, 
Pitcnr  Castle  must  have  been  their  handiwork. 

Professor  Sayce,  In  hl«  note  to  Herodotns  (B.  Ill,  Ch.  37),  comiecU  the 
name  of  "  the  Creator"  of  the  Kgyptlaiis.  Ptah,  with  that  of  the  Pataiki. 
The  philological  argament  is  confirmed  by  the  fact,  that  both  Ptah  and 
the  Pattftkl  were  dwarfs.  Not  only  in  Egypt,  but  also  In  Greece,  the  oldest 
of  the  gods  were  pygmies.  Tenua  of  Cypros  was  a  dwarf ;  ]ier  son  was 
Fygmmuf,  and  her  husband,  Vulcan,  was  no  doubt  a  Dactyl,  one  of  the 
dwarfsmltha  and  magicians  or  Crete.  Selden  says  that  the  Great  Gods 
of  Palestine  and  Syria  were  pygmy  deities  (Patalkl). 

Movers,  in  the  first  chapter  of  his  Fhoenlzler,  says,  that  "  that  gronp  of 
deities  called  Dactyls,  Corybantes  and  Cyclopes,  were  similar  to  those  old 
Germanic  divinities,  now  known  as  "Cobbolds."  I  had  not  seen  that  pas- 
B^e  when  I  snggestedlnmypaper  on  "Dwarfs  and  Dwarf  worship,"  that 
Hiey  were  "  like  our  Fairies  and  Brownies." 

The  name,  Pataiki.  Is  still  to  be  heard.  In  parts  of  North  Africa,  and 
probably  Id  Syria,  the  Jews  hold  a  festival  towards  the  end  of  April,  called 
"the  Great  Play,"  and  also  PaCaiki!  When  I  asked  an  old  Syrian  Jew 
who  lives  In  Alesiindrla.  Egypt,  what  was  the  meaning  of  the  name 
Pattikl,  he  replied,  "  Kabir  Is  Gud ;  Kabirieim  means  the  large  angels,  and 
Patmki  the  little  angels."  Pausantas  IdentlSesthe  FataikI  with  the  Cablrl. 
But  tbe  oldest  sonrces  of  religious  thought  among  the  ancients  were 
the  Mysteries,  and  these,  It  la  ailniitted,  all  sprang  from  the  venerable 
Mysteries  of  the  Cablrl,  (.  e.,  from  dwarf  mysteries. 

Grimni,  In  his  German  Mythology,'  shows  how  widespread  wiis  the  be- 
lief that  the  first  created  race  were  dwarfs.  Ilealod  says  the  drat  race  of 
iiieii  dte<i  out,  and  became  blessed  spirits,  wlio  were  the  guurdlans  of  man- 
kind. In  the  West  Indies*  there  was  a  very  similar  belief.  The  mothers 
of  the  flrst  generation  all  fell  In  love  with  a  primeval  Lothario,  and 
deoerted  their  children,  who  grew  up  stanted,  and  ultimately  died,  and 
became  Tona  (guardian  aplrlts),  and  were  woralilp|>ed  by  men. 

AmoQK  the  ZnnI  and  other  Pueblo  Indiana,  the  flrat  generation  of  men 
are  called  "  cliltd  ancestors  "  (their  name  being  written  variously,  Eoko, 

■  See  Staleybraan'  Traiia.  ii,  961-9,  '  Kerr's  Voyagea  and  TrSTBlti,  in,  134. 
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Koka.  or  Kaw-kKw).  They  are  interceesoie  for  rain,  and  Initiate  jonths, 
Bud  take  an  Important  part  in  certain  rites.  Thej  are  represented  as 
dwarrs,  and^are  evidently  liable  to  tionger,  judging  from  the  smoDDt  of 
piovlslona  with  which  they  have  to  be  snpplied  nlien  they  vlalt  theli  de- 
acendanta.  Among  the  Klamath  Indlane  there  is  a  belief,  that  there  are 
certain  dwarfe  whose  little  footprints  can  be  seen  in  the  enows  of  the 
Cascade  Moant^ns,  bnt  who  are  only  visible  to  the  medlclae  men  whom 
they  Instruct  In  the  mystertea  of  the  Medicine-lodge.  The  MIcinacs  have 
a  very  similar  belief  In  Little  men  who  live  In  the  woods,  and  nbo,  if  con- 
ciliated snccesaf ully  ty  a  Mtcmac,  will  give  him  ms^c  lore.  Among  the 
ChoctawB  there  was  a  belief  that  little  "  Men  of  the  Woods  "  catch  the 
yonng  men  and,  after  patting  them  through  an  ordeal  of  good  natnred 
teasing,  Initiate  them.  Bopull,  a  mlschlef-lorlDg  Robin  Goodfellow,  U 
the  Kokopuli  of  the  l^eblo  Indians- 
Mr.  J.  A.  Watklns  of  New  Orleans,  an  old  gentleman,  whose  father 
lived  among  the  ChoctawR,  and  who  when  a  boy  learned  their  langoage, 
writes  me  that  In  the  Brat  half  of  the  centnry  a  deputation  of  Choctaw 
chiefs  waited  on  the  government  agent,  and  begged  him,  aa  they  were 
fearing  the  efltects  of  a  drought,  to  let  hts  two  Bona,  young  boys  from 
eight  to  ten,  visit  them  and  bless  their  crops.  Willing  to  humor  them, 
be  let  his  sons  go.  When  they  had  been  taught  the  proper  rites  they  went 
through  the  ceremony  so  well  that  a  heavy  shower  fell  next  day,  and 
they  returned  home  loaded  with  presents.  Dwarfs  could  no  longer  be 
procured  to  pray  for  rain,  and  the  nearest  approach  to  a  dwarf  waa  a 
yonng  boy  1 

Others  practise  this  pious  fraud.  Oar  little  Hay  Queen,  and  the  Lord 
of  Miarnle  of  medlteval  festivities  were  no  doubt  once  dwarfs.  At  tiie 
beginning  of  Mny,  the  Japanese  have  a  little  King  and  Queen,  who  are  to 
be  seen  also  at  St.  Michael  In  the  Azores,  where  at  Whltsnntide,  amid  an 
immense  crowd  of  spectators,  a  little  King  and  Queen  are  carried  In  state 
to  the  Cathedral,  where  they  are  in  great  pomp  crowned  by  the  clergy.  A 
procession  then  takes  place  to  some  tables  at  the  market-place,  where  they 
preside  over  the  feast,  In  which  the  poor  participate.  In  China  a  little 
girl  receives  the  offerings  to  the  dead.  In  India'  Durga,  or  Kail,  Is  repre- 
sented by  a  little  girl  who  sits  in  a  "bower  of  leaves."  In  a  similar  bower 
a  little  child-wife  In  the  Western  Sondan  receives  the  god  Sokar,  no  donbt 
the  same  as  the  ancient  dwarf  god  of  the  Egyptians,  I'tah-Sokar-Oslrts. 
In  Egypt'  there  was  a  great  feast  at  Fithom  at  the  beginning  of  May,  at 
which  two  little  girls  officiated,  who  were  called  Urti  ("the  two  Qaeens"). 
Possibly  they  may  have  been  two  little  brides  for  Anuk,  who  Is  so  vener- 
able a  divinity,  that  he  may  be  only  another  type  of  the  dwarf  god, 
PtahSokar-Oslrls.  In  the  Tonga  Islands  Alo-Alo,  the  god  of  rain,  when 
he  visited  the  earth,  was  welcomed  by  a  little  child-wife,  who  predded 
during  the  festival  in  a  leafy  bower. 
We  And  that  the  Atlas  dwarfs  and  the  Nanos  predict  the  future  by 
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iratcblng  the  redectian  of  "  the  Seven  SUra"  In  a  bowl.  The  fsmoaa 
cnp  of  NeBtor,  sappoBed  to  have  been  a  dlTlning  cup,  had  two  groups  of 
Pleiades  on  Its  haDdlee.  Id  modem  Egypt  the  penon  who  tries  divination 
by  a  bowl,  Is  always  a  boy.  The  Atlas  dwarfs,  wbo  "  know  more  about 
the  atars  than  other  men,"  drive  a  good  baslaess  In  the  Balaam  line,  by 
blessing  (If  not  by  carslng).  A.  little  Alt  Atta,  from  near  Adwaitl,  who 
waa  atolen  rrom  his  parents  and  sold  as  a  slave,  bnt  ran  away  and  fonnd 
his  way  to  Tangier,  told  me  In  18M  that  the  Uttle  People  are  greatly 
feared  by  Us  tribe,  who  address  a  dwarf  as  Sidi  Baraker  ("  our  Blessed 
Lord  ").  "When  we  see  them  coming,  we  lay  down  our  presents  before 
UB,  and  bow  down ;  and  they  put  their  hands  on  onr  heads,  and  blesB  us 
and  our  crops,  and  take  our  presents,  and  go  away." 

The  Bnahmen  claim  that  their  primordial  mothers  were  the  Pleiades,  a 
star  groap  which  the  ancients  regarded  as  "  lioyal  Stars."  According  to 
Grimm,  dwarfs  were  supposed  to  be  "of  Royal  birth."  Wherever  we 
And  dwarf  tribes,  or  Iheir  deecendanta,  tbere  we  find  vestiges  of  the 
Year  of  the  Pleiades  and  of  a  worship  of  those  stars. 

I  cannot  go  further  into  thla  curious  subject ;  but  I  may,  in  conclusion, 
suggest  that  there  Is  a  msrvellons  and  puzzling  nnirormlly  In  the  Ideas  of 
primitive  races  as  to  festivals,  magic,  healing  by  Incantations,  etc.,  which 
can  only  be  accounted  for  by  assuming  tliat,  Iti  the  most  remote  prehistoric 
times,  tbere  mnst  have  existed  an  era,  In  which  was  developed  a  rude 
system  of  iDltiatJons,  that  dlSbsed.  preserved,  and  at  the  same  time 
stereotyped,  the  scanty  stock  of  star-lore,  beliefs,  and  domestic  arts  of 
those  early  days. 

MOTK.— Prof.  Frederick  Slarr,  DepL  of  Anthropolofcy,  Univ.  of  Chicago,  Translator 
at  Ltt  PfgttitM  by  da  QuBtretaBPg,  on  hU  retaro  froin  Mexico,  In  a  letter  daCed  X 
Sept.,  'H,  writee  me  u  tollowB^— 

"  Agoaa  QkllatiCeB  Is  B  cltj- ot  pertupn  30,000  iDhabiCantii.  In  s  single  hBlC-haar  In 
the  market  we  asv  seven  adolte  vho  were  not  more  than  (onr  leet  high.  Ot  one  of 
theae  we  have  a  photograph  which  I  shall  be  glad  to  sund  ;on  preaeacly.  The  people 
of  Mexico  genarallj  are  small.  There  la  an  anuanal  amonnt  of  difference  between 
the  malSB  and  females  In  eCature.  Tho  women  therefore  are  geae rally  small.  But 
(he  cases  mentioned  above  were  tar  below  the  ordlaary  sUtore.  The  little  people  jaa 
mentlan.qnaClnB  from  Uie  Trlbane  Reporter,  are  certainly  from  Aytzcaputtalco.vtAutt 
Is  connected  with  the  CIi;  of  Mexico  by  St.  Care.  They  are  very  small,  retain  thetr 
olddrees,  are  reserved  and  very  primitive.  1  am  told  that  many  of  them  live  In  holes 
tn  the  soft  lepetate  rock.  These  are  special  topics  whlchl  shallstudy  hereafter.  Ihave 
Indlau  authority  lor  dwarf  popalstlonB  near  Lake  Chapala  In  Western  Mexico.  .  . 
Several  Indians  at  Cbapala  tell  me  that  there  was  a  llesta  there  nine  years  ago  which 
was  very  well  attended.  Among  the  peo|)le  were  aboal  twenty  little  people,  represent- 
ing a  dwarf  race  llrlng  In  the  mountains.  They  are  described  as  about  a  yud  high. 
All  wore  knives,  and  were  very  flery  tempered.  They  stood  no  teaslni  from  the  peo- 
ple at  the  region. 

I  noticed  an  nnosual  amount  of  Uttle  people  golog  from  Pnehla  to  their  homes.  We 
saw  a  hundred  perhaps  go  from  market  past  us,  as  we  sat  at  a  bridge.  The  little 
ststare  waa  marked  In  both  seies  and  most  so  In  the  women.  Many  adults  ooald  not  have 
been  more  than  thlrty-flre  w  thlrty-elgbl  Inches  high.  .  .  .  Those  little  people  prob- 
ably came  from  Cholula,  or  near  there.  Most  of  them  were  primitively  dressed.  This 
I  Sud  commonly  among  the  Uttle  people.    They  are  conservative  and  reserved. 

Critlnism  occurs  In  the  Barranca  near  Ooadalajara.  I  have  not  looked  Into  It  A 
dwarf  population,  the  Chontales.  are  reported  to  me  by  Archbishop  Gl liar  of  Oajaca. 
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The;  lire  far  from  him,  and  hehSB  never  seen  them.  Thoy  are  satd  to  live  laholeil 
the  gronnd."  Writing  about  the  Little  Ood,  at  Lake  ChapaLa,  he  nje:  "  There  ai 
found,  In  the  bed  of  the  lake,  very  manjr  uoiioua  UtCle  venaeU  of  clay  aod,  »tnn; 
lo  say,  epoons  iind  ladles  of  the  same  material."  The  Bchonl. master  there  said :  "Tli 
people  (hat  used  to  live  here,  anllke  their  nelghbore,  had  a  God  vho  was  little;  ther 
fore  tlie  glflH  that  vere  made  to  him  were  little." 

That  once  there  was  a  numeroue  dwarf  popolaUon  throaghoat  Mexico.  Is  proTe< 
he  thlnke,  by  the  small  »>t,«  of  the  Mexlnang. 


PRBHISTORIC  STAR-LOKE  IHD   iT^  Plkiades  febiods.      By   R.  G.   Hiu- 
BURTON. 

[amthact.] 

The  great  games  and  secular  feasts  of  the  Oreeka,  with  their  fdnereal 

characteristics,  their  '■  Pythian  eight  year  cycle,"  and  their  "  Olympiad," 

or  four  years  cycle,  are  found  reproduced  lu  the  secalar  fnDeral  games, 

regulated  by  the  eight  and  the  four  years  Pleiades  periods  of  American 

Among  other  aothorltles  cited  were  the  Joarnat  of  American  FtdMore. 
April-July,  1895,  pp.  162-186;  Dr.  Fewkes  ■'  A  New-flre  CeremoDy  of  the 
Tuaayan  IndlaDs;"  Manor's  Dorians  (Tnfnell  &  Lewis'  Trans.),  Vol.  i. 
810,  311,348;  also  169,  296. 

The  writer  Buggests  thiit  the  dawn  of  astniDomy  was  preceded  by  what 
he  has  deSned  as  ■'  Prehistoric  Star-Lore." 


Account  ov  thb  BrscovKRY  ov  *  chii-pki)  cmrrt  mpi^MitifT  in  uinwB- 

I'LTMBKD   GLACIAL    CRAVRL  NBAIt    STBlIBltNVILLU,    OUIO.       Ity    PrOf.   G. 

Frederick  Wright,  Oberllii,  Ohio. 

This  paper  contains  detailed  evidence  of  the  discovery  of  a  chipped 
flint  Implement  In  the  glacial  gravel  terrace  on  the  Ohio  River  near  Steu- 
twDvllle,  Ohio,  making  the  third  locality  In  tlie  State  In  which  the  existence 
of  glacial  man  la  proven  by  specific  satisfactory  evidence.  Thedlscoverj 
was  made  In  the  summer  of  1893  by  Mr.  Sam  Huston,  the  county  surveyor 
of  JetTerson  County,  a  well-bnown,  highly  educated,  and  honorable  man, 
residing  at  SteubeuviUe,  and  one  whose  familiarity  with  gravel  deposits 
and  the  Indications  of  their  being  disturbed  or  undlsturlied  is  Dnexcelled 
by  any  one  In  the  country.  For  a  long  time  the  railroad  has  bt-en  engaged 
In  removing  gravel  from  pits  along  the  eitcEHlve  glacial  terrace  below  Brll- 
Uaut  Station,  on  the  Cleveland  &  Piltsbuig  K.  R.,  about  seven  miles  Boatb 
of  SteubenvUle.  While  excavations  were  In  progress  two  years  ago,  Mr. 
Huston  was  engaged  in  overseeing  public  work  In  the  immediate  vicinity. 
When  work  was  suspended  for  dinner,  Mr.  Huston  on  one  occasion  went 
into  the  pit  to  eat  his  otvn  luncheon,  when  his  attention  was  attracted  by 
the  flat  end  of  a  flint  Imptemcut  slightly  projecting  from  the  perpendicular 
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face  of  Che  gravel  which  was  being  removed.  The  material  at  thin  Imme- 
diate locality  was  well-nashed  sand  with  very  few  pebbies.  The  betldlDK 
and  croaa-beddlDg  were  very  clearly  displayed,  and  It  was  perfectly  evi- 
dent that  there  had  been  no  disturbance  at  the  strata  since  their  original 
deposition.  The  situation  in  theface  of  the  bank  was  such  that  Mr.  Hus- 
ton was  barely  able  to  reach  It  with  bis  hand  by  standing  upon  the  Blight 
amount  of  talus  that  was  at  the  bottom,  and  was  abont  half  way  np  to 
the  top  of  the  bank,  niaklug  It  about  ten  feet  below  the  surface.  Mr. 
Huston  coDdncted  me  to  the  locality,  and  this  evidence  was  collected  upon 
the  spot.  The  bank  was  subsequently  worked  off  abont  twenty  feet 
farther,  but  the  stratiflcatlon  la  essentially  the  same  as  la  shown  In  plioto- 
graphs  of  a  fresh  section  of  the  bank.  The  evidence  la  mo  speclHc  that 
there  is  no  chance  to  question  It  In  detail,  since  every  Item  was  carefully 
considered  at  the  time,  and  has  tieen  clearly  retained  In  Mr.  Huston's 
memory. 

The  gravel  terrace  at  this  point  Is  one  of  the  most  extensive  In  this  por- 
tion of  the  Ohio  River,  and  Is  part  of  a  series  of  terraces  traceable  from 
I'lttsbnrg  down  to  Wheeling,  and  Indeed  throughont  tbe  whole  length  of 
the  river  as  far  as  Lonlsville.  There  Is  no  question  among  geologists  as 
to  Its  glaclai  age.  It  corresponds  precisely,  in  the  Ohio  Klver  Valley,  witli 
those  along  the  Delaware,  InNew  Jersey,  and  the  Tuscarawas  and  the  Little 
Miami  In  the  Ohio,  where  relics  of  glacial  man  have  heretofore  been  found. 
These  terraces  along  the  Uhloregularly  alternate  from  one  side  to  the  other. 
Below  Beaver,  Pa.,  the  terrace  Is  1!6  feet  above  the  river.  Tbe  height, 
however,  diminishes  gradually  as  we  get  farther  away  from  the  glacial 
boundary  and  the  supply  of  material  contiibnted  by  streams  coming  from 
glaciated  area.  The  terrace  at  Brilliant  rises  a  little  over  xeventy  feet 
above  the  river,  and  estends  southward  for  a  distance  of  two  miles,  being 
more  than  a  qnarter  of  a  mile  wide  for  a  considerable  portion  of  the  way. 
The  Implement  was  found  near  the  lower  end  of  this  section  of  the  ter- 
race, and  about  half  way  between  itldtllc's  Itun  and  Salt  Kun  coming  in 
from  tbe  west.  To  any  one  who  Inspects  the  lociiUty  It  will  be  seen  to 
be  Impossible  to  separate  the  gravel  strata  in  which  thU  implement  was 
found  from  the  glacial  deposit  which  is  here  so  pluin  and  so  choraclcrl-tlc 
of  the  region. 

Tbe  implement  Is  of  daric  chert,  one  Inch  and  three-quarters  long, 
three-quarters  of  an  Inch  wide  In  the  broadest  part,  and  was  submitted  to 
the  Section  for  examination. 

[The  paper  is  published  In  full,  wlih  maps  and  Illustrations,  In  the 
Popular  Science  Monthly  for  December,  1895.] 


ANTIIKOFOMm-lllCAL,  P8TCHO-NBUKAL  AND   HYPNOTIC   MKASURSHKNTS.      By 

Ahtbur  MacDonalp,  U.  S.  Bureau  of  Education,  Washington,  I>.  C. 


The  chief  object  of  this  paper  was  to  describe  and  exhibit  recent  In- 
stmmcnts  of  precl.slon  (some  of  my  own  constrnction),  to  explain  their 
purpose  and  to  Illustrate  the  method  of  use. 
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URMTAL  IfKA8UIIKKBNT8  IN  AMTHROPOUBTRT.      Bj  J.  HcKSEK  CatTILL, 

Professor  of  Experimental  Psycholog;,  Colambla  College,  New  York, 
N.Y. 

[AB8TSACT.I 

Tbb  paper  orges  tbe  imiKtrtaiice  of  ezUiodlDg  anthropometric  incu- 
areraeots  bo  as  to  inclade  meotal  as  well  as  physical  traits,  and  soggeBts 
directions  in  whlcli  It  la  possible  to  make  msntat  measurements.  Tbe 
tests  made  In  1S91  on  Freshmen  entering  Cotanibla  College  are  described 
and  the  resnlts  commnnlcated.  These  tests  are  partly  pbysical  (of  slu, 
weight,  etc.) ;  partly  psycho-physical  (of  strength,  eyesight,  hearing,  etc-j ; 
and  partly  mental  (of  memory.  Imagery,  time  of  perception,  etc.).  In 
conclasloQ  it  Is  soggeatad  that  It  woatd  be  desirable  for  tbe  American 
Association  to  follow  the  British  Assotdatton  and  carry  ont  arrangements 
for  making  antliroporoetrlc  measurements  of  members  and  fellows  at  the 
annnal  meetings. 

[This  paper  will  be  printed  In  The  Psychological  Review.] 


Bor 

tNTKIIOPOLOOY    AS    A   BRANCH  OF   SOCIOLOOICAL    INVB8TIOATION.      By 

William  Z.  Rifi.et.  Ph.D.,  Asst.  Frof.  ."Sociology,  Msss.  Inst,  of 
Technology,  Boatoo,  Mass.,  Lecturer  In  Anthropology,  Colnmbla 
College,  New  York. 

[ABSraAOT.] 

Thk  InSoence  of  geology  and  topography  In  France  in  affecting  tlie  dls- 
trlhntion  of  the  ethnic  elements.  Effect  apoo  tbe  slse  and  character  of 
agricultural  property ;  on  the  proportion  of  rural  population  of  IndlvSdnal 
householders,  birth  rate,  diseases,  and  other  moral  and  vital  statistics, 
etc. ,  etc.  Finally,  the  environmental  and  ethnic  factors  traced  in  tlie  dis- 
tribution of  tbe  varlouB  political  elements  by  means  of  election  retnrns. 

Each  of  these  Illustrated  by  a  large  wall  map,  statistically  constmcted 
especially  to  show  the  application  of  the  geographical  method  of  stndy. 
Several  of  these  maps  are  entirely  original.  The  anthropological  maps 
follow  Colligoon,  Topinard  and  tbe  best  authorities. 

This  will  be  rather  a  report  of  progress  tlian  a  complete  stndy ;  meat 
will  be  added  in  due  time. 


Thb  kduoatiom  oi'  BUND-DKAF-uirrKs.    By  John  Dutton  WHiaHT,  4! 
West  7fith  St.,  New  York  City. 

[ABSTKACT.] 

Thk  edncatlon  of  the  deaf  perhaps  the  most  difficult  branch  of  edoca- 
tloaal  science. 
Extent  of  the  work  now  being  done  not  generally  known. 
Importance  of  stndy  and  Investigation  In  this  line. 
Language.    Speech.    Lip-reading. 
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Difflcalties  ImineiiBetf  greater  In  the  ciae  of  a  child  not  only  deaf  bat 
blind. 

Brief  r£8uin£  of  the  history  of  this  work,  with  an  accoont  of  the  won- 
derfnl  results  obtained,  and  the  methods  employed  in  sarmonntlng  the 
dtfClcnUies. 

Some  of  the  problems  still  to  be  solved. 


A  STUDY  IN  OBiui-rjvK.  B;  Lauka  Osbohnb  Talbott,  927  P  Street, 
Washington,  D.  C. 

No  subject  connected  with  the  development  of  the  mental  powers  seems 
to  require  more  Investlgatloa  at  the  present  time,  than  the  bestmethod  to 
be  pursued  in  the  education  of  the  directive  power  of  the  will. 

The  whole  system  of  education  has  been  to  Hnbmlt  the  will  power  to  the 
restraining  Influences  of  external  sources  of  edacatlon. 

May  we  not  properly  consider  the  advisability  of  developing  a  proper 
directive  force  along  with  the  oataral  internal  growlli  of  will  power. 

Dr.  Carpenter  writes  (Phya.  p.  640)  :  "  The  real  self -formation  (of  the 
child)  commences  with  his  consciousness  of  the  posBesxIon  of  tliat  power 
which  enables  him  to  determine  bis  own  conrse  of  thought  and  action;  a 
power  which  is  exercised  by  the  Will,  In  virtue  of  Its  domination  over 
what  may  be  designated  as  the  antomatlc  operations  of  the  mind." 

No  philosophic  discussion  Is  necessary  to  add  anything  to  a  statement 
made  by  a  writer  of  sncb  judgment  as  Dr.  Carpenter. 

Neither  is  It  necessary  to  array  facts  in  order  to  authenticate  such  a 
statement. 

The  fact  still  remains,  that  society  HuObrs  from  the  malformation  of 
the  will  power  of  the  Individual,  as  its  deleterious  effect  is  everywhere 
apparent. 

An  Imbecile  may  have  will,  but  not  directive  power. 

A  person  may  have  an  object  In  life,  so  called,  and  yet  no  directive  force 
to  jiccompllsh  that  object.  '■  To  get  there,"  Is  a  slang  phrase,  bnt  very 
signitlcant,  psychologically,  In  this  connection  and  In  this  cuuntry. 

Thos.  A.  Edison  and  men  of  such  minds  attain  their  object :  the  power 
is  entirely  from  within ;  environment  would  make  but  little  ditltrence  to 
SQch  HWiU  power,  It  knows  its  own  power  and  grasps  Its  object,  and  good 
results  follow. 

The  great  qneatlon  of  Immeasurable  importance  to  society  to-day  Is  how 
to  enable  the  Individual,  withall  the  burdens  of  heredity  and  environment, 
to  adapt  itself  properly  to  time,  place  and  circumstance. 

What  are  the  best  methods  to  be  employed  to  give  each  individual  a 
healthy  consdoosness  of  Its  will  power,  and  a  knowledge  of  how  to 
utilize  it  for  the  best  results  to  Itself  and  to  others,  whether  man  or 
brute? 

The  many-sided  nature  of  the  child  la  like  a  wind  Instrnmeot,  sometimes 
evolving  sweet  music,  and  again  discords,  as  It  may  be  left  to  be  played 
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upon  by  the  force  of  Its  untatored  will  power,  or  by  the  puBlons  of  other 
individuals,  without  tbeconsclous  power  of  its  own  rightly  tr&Iued  direct- 
ive force. 

Family  life  constuitly  reveals  the  saddest  of  cases  of  weskness  and 
of  criminality,  caused  by  the  Ignorance  of  guardians  tn  giving  the  dilM 
a  proper  knowledge  of  its  own  directive  power. 

The  Celtic  race,  so  gifted  with  fine  qualities  of  mind  and  heart,  fUls  In 
directive  power  from  long  repression  at  home,  but  Its  clasUc  temperanent 
rebonuds  under  the  broader  civilization  of  America;  the  Celt  Is  ever  the 
child  ot  Impulse,  and  as  apt  to  tumble  into  misery  as  into  joy,  just  as 
accident  may  provide. 

Such  natures  as  Byron's  are  the  sport  of  every  vvlnd  (bat  blows ;  those 
like  Napoleon's  are  the  victims  of  what  he  termed  fate. 

Macaulay  writes  of  these  two  men  i  "  It  Is  unnecessary  to  muke  any  re- 
flections. The  history  of  these  twomencarries  Itsownmoralwlthlt.  Our 
age  has  been  fraltful  of  warnings  to  the  eminent,  and  of  consolalloni  lo 
the  obscure.  Napoleon  died  at  Langwood ;  Byron,  at  HlssoloDgbi."  These 
words  mean  so  much,— exile,  misery,  and  the  death  not  only  of  the  body 
but  of  thu  objects  of  their  Ufe-long  arabitlotis.  They  were  the  victims  of 
Ill-directed  will  power. 

The  Anglo  Saxon  race,  so  proud  of  Its  achievements.  Is  wretchedly  de- 
fective Id  the  right  use  of  will  power;  It  Is  still  exerting  the  brnto  force 
of  its  willpower,  unguldedby  Intellect,  almost  as  much  now  as  In  the  time 
of  William  the  Conqueror,  when  "  might  mode  right." 

Has  It  not  been  the  castom  Id  educating  clilldrea  to  repress  the  will 
power,  to  break  It  like  that  of  a  yoang  colt,  rather  than  to  assist  the 
child  in  Ills  coDscloDSDOss  of  his  new  found  power  and  to  teach  him  bow 
to  direct  It  In  proper  channels? 

The  lack  of  power  of  responsibility,  so  apparent  everywhere  In  society, 
le  the  result  of  poorly  trained  will  power.  The  constant  cry  for  employ- 
ment from  the  laboring  class  la  an  anomaly,  when  we  consider  how  dlf- 
llcult  It  is  to  obtain  even  half-way  skilled  labor  of  any  kind. 

Our  inntltutlons  may  turn  out  any  nmiiber  of  finely  educated  gradoates, 
but  they  never  can  fit  them  for  adaptation  to  life  work,  UDtll  they  are  so 
educated  that  they  are  tn  good  possession  ot  their  will  power,  which  un- 
derstands how  to  build  It,  to  control  its  egotism,  vanity,  self-love,  envy 
and  accompanying  weaknesses.  1  j  life,  we  do  not  want  a  machine :  we 
wantahumsu  being  having  ti^sdy  at  its  command  all  its  endowments  to 
respond  to  the  ever  recurring  emergencies  that  ^pear  In  dally  life. 

The  weakness  of  the  directive  force  of  the  will  is  evident  In  the  dedre 
of  workers  to  shirk  responsibility.  There  Is  di-mand  for  certain  clossesof 
workers  which  la  never  supplied,  althongh  both  men  and  women,  emi- 
nently fitted  In  many  respects,  stand  by  starving,  when  at  least  moderate 
salaries,  and  good  homes,  await  them. 

Cure  takers  of  houses,  of  children,  of  feeble  persons  of  many  classes 
and  conditions, — what  is  more  dlfflcult  to  find  than  such  care  takers.  The 
moment  Uie  master  or  governor  is  absent,  responsibility  ceases.    Such 
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characters  are  olten  Inefflcieot  In  taking  care  of  tbetr  own  bodlljr  welfare 

Are  there  nolnttlal  steps  that  may  be  taken  by  Insti'uctors  of  cliUdren  to 
exercise  their  wiil  power  under  proper  coadlllona,  to  examine  cblldrcn  as 
to  their  mental  qnalltles  upon  their  entrance  Into  the  pnbllc  school,  if  nn- 
rortanately  there  la  no  opportunity  fur  individual  treatment  of  tiie  child 
ander  more  carefal  guidance  ? 

If  a  dilld  cries  for  the  fire  Is  it  beat  to  refuse  It  arbitrarily,  or  bring  It 
near  enoogh  to  the  lire  bo  that  the  sensation  of  beat  Is  su0l<^eDt  to  satisfy 
Its  wants  In  that  direction  f 

Vanity,  envy,  passion  of  Tarloos  kinds  can  be  treated  In  sncb  a  manner 
by  Inventive  and  Ingenlons  instmctors  as  eventually  to  give  the  child  what 
Is  called  self  control  and  enable  it  to  stand  on  Its  own  feet  moraUj/. 


The  orioin  of  platino  cards.    By  Stbwart  Cdum,  Director  Museum  of 
AreliiBology,  University  of  Pennsylvania,  I'lilladetphla,  I'a. 


An  explanatton  of  the  origin  of  playing  cards,  witb  lIlDRtrations. 


Thb  onani  of  hokky  in  China.    By  Stewart  Culin,  Director  Mnsenni 
of  ArchgeoI<VT.  University  of  Pennsylvania,  Phtladelpbia,  Pa. 


An  explanation  of  the  origin  of  the  t^ien  or  carrent  money  of  China 
with  an  exhibition  of  apeclmena. 


Mustache  sticks  or  thb  Ainus.    By  Stewart  Cuijh,  Director  Museum 
of  Arclueology,  University  of  Pennsylvania,  Philadelphia,  Pa. 


Ak  explanation  of  the  significance  of  the  so^alled  "mustache  sticks"  of 
the  Atnns  of  Tesso,  Japan,  with  ao  eihlbltloD  of  photographs. 


NoTXBOM  THE  BosHMKN  OF  Tkansvaal.    By  QiwRGR  Leith,  Pretoria, 
Booth  African  Republic.    (Communicated  by  F.  W.  Putnam.) 
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Sthbolish  in  ancibmt  Amrrican  *rt.    By  Prof.  F.  W.  Putnam  SDd  Mr. 
C.  C.  WiLLOuoHBY,  Peabod?  MuBenm,  Cambridge,  M»ss. 

An  abstract  of  thts  paper  can  be  hardly  more  tbau  a  brief  deacrlptioD 
of  a  few  of  the  onineroua  drawings  which  have  been  prepared  for  the 
illustration  of  the  art  of  the  varlons  peo- 
ples of  America.  Many  of  these  drawings 
were  exhibited  to  the  Section  in  the  form 
of  enlarged  UDd  colored  diagrams  by  means 
of  which  the  vaiioos  figures,  forming  the 
complex  designs  conid  be  more  readily 
traced  than  Is  possible  in  a  black  and 
white  Illustration. 

In  presenting  the  paper  Professor  Pntnara 
alluded  to  his  study  of  the  subject  dnilng 
the  past  quarter  of  a  century,  and  to  the 
large  amount  of  material  which  he  has 
bronght  together  dnrlug  that  time.  He 
called  altentloD  to  the  fact  that  Mr.  Wil- 
IdUghby,  his  assistant,  bad  been  intimately 
associated  witli  lilm  in  these  studies  daring 
the  past  two  years. 

The  marked  development  of  conventioD- 
allsm  and  symbolism  In  the  art  of  the  peo- 
ple who  bnltt  the  old  earthworks  in  the  Ohio 
valley  and  southward,  indicates  their  con- 
nection with  certain  peoples  of  the  south- 
west and  of  Mexico  and  Central  America. 
Italso  furnishes  one  more  point  of  evidence 
that  tlie  Ohio  earth«j>rk  bnilders  were  more 
closely  allied  with  the  early  Btock,  of  which 
the  ancient  Mexicans  were  a  branch,  than 
with  the  tribes  of  the  eastern  part  of  the 
continent.  The  art  of  the  eastern  tribes, — 
with  the  eiceptlon  here  and  there  of  slight 
reeembiance  which  can  easily  be  accounted 
for  by  survival  from  ancient  contact, — is 
of  an  entirely  diBbrent  character  with  differ- 
ent motives  and  different  symbols ;  whereas 
this  old  art  of  Ohio  la  closely  related  to  ttiat 
of  Mexico  and  Central  America,  and  many 
of  the  symbols  are  identical.  There  is  a 
certain  resemblance  in  methods  of  tech- 
Fiu.  1.    InclBBd  carving  on  ho-  ^^^^^    ^g  gig^  ]„  the  duplication  of  parts  of 

man  emnr,  opowe  oun  .  f  ^  design  to  producc  the  double  Of  ao-caUed 
heraldic  figures,  between  these  carvings  from  the  Ohio  mounds  and  those 
from  the  northwest  coast  of  America. 
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The  well-kDowD  ClnclDnatt  Ubiet,  here  figurod,  ts  now  the  property  of 
Mr.  Rolwrt  Clarke  of  CiDclnaatf,  who  kindly  furnlsbed  the  pbotograpMc 
reproduction  showing  the  tablet  of  full  alze. 

The  illiiBtratlons  of  specimens  from  the  Hopewell  moands  are  fiom  the 
collection  now  In  the  FUed  Colnmbian  Mascum  In  Chicago.  These  speci- 
mens were  obtaineil  by  explorations  carried  on  by  frofcssor  I'litnam 
while  acting  as  Chief  of  the  Department  of  Ethnology  of  the  World's 
Columbian  Exposition.  The  exploration  of  these  moundH  was  under  the 
Immediate  direction  of  Mr.  W.  K.  Moorebead,  actlDj;  as  Held  sssislant. 


Fio.  3.    Tracing  fi 


The  specimens  from  Om  Turner  and  otlier  mounds  of  Ohio  are  In  the 
I'eabody  Museum  at  Ciimbrldge,  and  were  obtained  during  the  past  twenty 
years  by  the  explorations  of  Professor  Putnam  and  Dr.  Metz. 

The  two  shell  discs  from  Tennessee  are  also  in  the  Peabody  Muscnm, 
and  the;  were  obtained  during  the  exploration  of  monnds,  a  qaarter  of 
a  centnry  ago,  by  Rev.  E.  0.  Dunning,  under  ttio  direction  of  the  Museum. 

Fi^.  1  is  a  carving  upon  a  piece  of  human  femur  which  hail  been  cut 
and  highly  polished.  Fig.  3  shows  the  complicated  design  forming  several 
heads  and  faces  combined  with  the  symbolic  eye  of  the  serpent  god,  which 
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l8  often  nnit«d  with  that  of  the  bud  god.  This  close  UDion  of  the  serpent 
SDd  ann  symbols  la  a  chancterisUc  fetitare  of  the  worship  of  this  great 
southerD  groap  of  peoples.  Fig.  3  shows  several  parts  of  the  design 
separated  from  the  other  portions.  In  this  connection,  the  headdreascs 
found  with  Bkeletona  in  the  same  mound  are  of  special  Interest,  as  we 
here  see  the  actual  ase  of  headdresBes  of  a  similar  character  to  those 
shown  In  the  complicated  design  carved  on  the  human  bone.  Figs.  4  and 
6  show  these  headdresses,  which  are  made  of  hammered  copper  plates 
ivith  the  antleraof  wood  covered  with  tbin  copper.  Fig,  i  represents  the 
growing  antlers  as  In  a  of  Pig.  S ;  and  Fig.  S  the  full  antlers  as  In  h  of 


Flo.  i.    CO|iper  hesd-dreBe,  lIo|>encll  Mound.    ) 

Fig.  3.  Fig.  6  represents  a  single  antler  of  copper  which  was  fonnd  In 
the  same  monnd. 

Fig.  7  Is  the  tracing  of  a  complex  design  Incised  on  the.  snrface  of  a 
portion  of  theulnafrom  a  human  arm.  The  two  Qgurea  represent  the  de- 
sign as  spread  flat;  that  is,  as  if  the  bone  was  split  from  opposite  aides, 
thus  showing  the  combination  of  lines  b;  which  the  distinct  figures  In  the 
design  are  formed.  The  lower  portion  of  this  bone  was  destroyed  b;  the 
altar  Are.  Fig.  8  is  the  left  hand  drawing  In  Fig.  7  rfveraed.  The  small 
flgnres  above  Figs.  7  and  8  show  the  prominent  central  designs. 

Fig.  9  is  a  piece  of  human  femur  with  Incised  designs  representing  the 
serpent  combined  with  the  bear  and  other  symbols.  Pig.  10  shows  the 
A.  A.  A.  a.  VOL.  xuv  20 
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desl)^  S8  cat  through  th«  ceotre  of  Fig.  9  aud  spread  flat.  Fig.  11  is  the 
serpent  symbot  combtoed  with  thlit  of  the  Bdh  Id  the  centre,  with  the 
symbolic  eje  forming  ttie  scroll  on  each  side.  Fig.  12  shows  the  design 
In  Fig.  9  reversed,  and  is  probably  the  bear  and  sun  symbol  combloed. 
SimiUr  designs  are  expressed  Id  some  of  tbe  earthworks  of  the  Ohio 

Fig.  13  shows  the  bear  and  other  symbols  carved  ou  a  piece  of  antler, 
and  Fig.  14  is  the  bear  symbol  cut  from  a  hammered  piece  of  native 
copper. 


Fio.  8.    Capper  iintlor,  Hopewell  Mound.    ] 

Fig.  IS  la  the  "Cincinnati  Tablet"  showing  the  serpent  combined  with 
the  human  form.  A  carefnl  stndy  of  this  complicated  design  shows  it 
to  be  formed  on  tbe  same  principle  as  those  caired  on  bones.  Not  only 
Is  the  duplication  of  tbe  rlgbt  and  left  sides  apparent,  bnt  there  la  also  a 
remarkable  duplication  of  tbe  different  parts  when  thej  are  reversed, 
the  right  and  left  and  the  upper  and  lower.  This  In  shown  In  tbe  rcdnced 
outlines  given  In  Fig.  16,  of  which  a  shows  the  human  figure  as  In  Fig. 
15.  We  notice  here  the  ears,  cc,  as  straight  bars  on  each  side  of  the 
head;  the  eyes,  the  two  dark  <^rcies  each  with  two  projecting  curved 
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■rma;  the  noae,  the  lozenge-ahftped  space;  and  the  broad  month,  the 
traDBTerse  white  apace  below.    The  body  Inclades  the  two  oval  flgnres 
In  the  centre,  which  are  dapUcates  of  uch  other  aa  will  be  seen  by  fold- 
ing the  apper  over  the  lower.    The  arms  curve  outward  and  the  haoda 
are  shown,  at  dd,  with  the  Angers  polntlog  inward ;  the  three  middle 
Bngera  are  represented  bj  the  trefoil 
lietween  the  long  cnrved  thumb  above 
and  the  long  little  finger  below.     The 
legs  project  from  the  lower  portion  of 
the  body  and  are  bent  upwards  at  the 

knees,  ff;  the  feet  with  the  toea  point-  I 

ing  ontward,  ee,  are  dnpllcatea  of  the 
hands.  Here  the  dnpllcatlou  Is  with 
the  left  foot  and  right  band  turned  np- 

OD  each  other  and  reversed ;  the  same      ,  , 

with  the  right  foot  and  left  hand; 
while  the  duplication  Is  again  shown 
by  folding  the  hands  and  Tcet  of  one 
side  npon  the  opposite  side. 

In  the  reverseof  this  human  design, 
shown  In  Fig.  16  b,  the  two  serpent 
heads  are  shown  at  the  bottom  of  the 
Bgure.  with  the  slender  necks  extend- 
ing oir  on  each  side  and  connecting 
with  the  central  portion  or  the  design; 
}  Indicates  the  Jaw  of  each  serpent 
bead.  The  symbolic  eye  with  Its 
doable  arms  is  seen  above  the  Jaw, 
and  the  foor  horns  or  plnmes  of  the 
serpent,  two  above  and  two  below 
curving  backward,  are  of  the  same 
character  as  shown  on  many  other 
serpent  heads  from  Mexico  and  Cen- 
tral Americra.  (See  Fig.  37  for  various 
forma  of  serpent  heada.)  The  double 
reversal  of  the  several  portions  of 
the  wbole  design  can  readily  be  seen 
by  following  the  lines  on  the  opposite 
sides  of  these  reversed  ontltnes,  a 
and  b. 

Fig.   IT.     In   this  design,  cat   from 
a  piece  of  hammered  copper,  are  the 
same  symbolic  serpent  eyes  and  the      ^ 
essential  lines  of  the  hnman  face,  as 
In  the  head  of  a.  Fig.  IS.    The  spaces  in  the  human-serpent  head  of  the 
Cincinnati  tablet  arerepresented  In  the  copper  design  by  the  seven  notches 
above  and  below  as  shown  in  Fig.  18.    The  central  bar  Is  probably  in- 
tended for  the  nose,  and  the  border  on  right  and  lelt  sides  for  the  ears. 
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Fra.  10.    Design  on  Og.  ».     { 
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Fig.  19.  This  B;mbo11c  eye  Is  CDlJfroin  antler  with  a  large  pe^rl  set  Ic 
the  hole  Id  the  central  porUon.  The  identity  of  this  design  with  the  two 
similar  eyes  of  the  cupper  piece  is  evident. 

Fig.  20.  On  this  spherical  stone  the  serpent  symbol  Is  Incised,  u 
shown  Id  Fig.  21,  and  here,  also,  the  symbolic  eye  is  the  principal  flgnre. 
This  eye  is  also  shown  In  the  glyphs 
on  the  ancient  monnnients  of  Copao. 
Honduras.  (See  Fig.  33.)  It  can 
also  be  seen  In  slightly  modified  forms 
in  several  of  the  other  figores  here 
given  In  which  the  serpent  Isjappar- 

Fig.  23  shows  the  serpent  cnt  from 
a  piece  of  mica.  In  this  we  moiii 
probably  compare  the  long  arm  pro- 
ceeding from  the  central  portion  of 
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the  eye  with  the  cnrved  lines  meet- 
ing at  a  point  in  the  design  on  the 
stone  shown  in  Fig.  21;  also  with 
the  other  representations  of  this  sId- 
gnlar  symbolic  eye. 

Figs.  24  and  26  are  serpents  carved 
on  shell  discs  from  mounds  in  Ten- 
nessee. In  Fig.  24  the  cosmic  sym- 
bol is  combined  with  the  serpent. 

Fig.  sr>.  This  remarlcable  piece, 
cut  from  a  sheet  of  hammered  cop- 
per, Is  not  only  a  representation  of 
the  serpent  bead,  but  Includes  also  in 
the  design  the  symbolic  eyes,  each 
with  the  two  arms,  as  In  the  Cincinnati  tablet,  and  the  cosmic  symbol 
with  the  "four  quarters"  indicated  by  the  bars  Issalng  from  the  central 
san-clTcle.  This  cosmic  symbol  (see  Figs.  28-35),  or  the  snn,  four 
quarters,  horizon  or  boundaries  of  Che  earth,  and  sometimes  the  water. 
Is  common  in  America  as  elsewhere,  and  probably  formed  a  prominent 
part  in  ceremonials  and  In  plctographic  expressions  of  varloae  peoples. 
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UezlcBn  manuscript;  >,  from  a  Maya  munuBuript. 


id  By  Google 


Pig.  W.    Coemlc  symbol,  copper.    Hopewell  Uonnd.  | 


id  By  Google 


AHTHROPOLOOT. 


++ 


AilioDs;  b,  Wnji;  c,  Hexloo. 


rio,  31.    Cunrnlr  r-ymbola.   a.  c,  anyn;  b,  CopRD. 


ria.  30.  CoBmli^  eymbul 
copper.  OhtD. 


L.  e.   VOL.  XUV  31 


id  By  Google 


09     -f  ^^ 


FIO.  SB.  Symbol  ot  the  BUD,  Uie 
(our  wlndB,  nnd  of  the  eorth,  Blr 
and  water,  palntetl  npou  a  buffalo 


id  By  Google 


SECTION   I. 


SOCIAL  AND  ECONOMIC  SCIENCE. 


id  By  Google 


OFFICERS  OF  SECTION   I. 


Vice  Prerideni. 
B.  E.  Fbknow,  WuhlDgton,  D.  C. 

SeeTetary, 
W.  R.  Lazknby. 

Councilor. 
H.  B.  Alvobd. 

Seaional  CommitUe. 
B,  E.  Fbrnow,  Vice  FreeidetU,  1895,    W.  R.  L*aB«BY,  SeereiaTg,  im: 
Hknry  Farqubar,  Vice  Prenideat,  1SS4,   Manly  Milks,  Secretary, 
1894,   Vr.  H.  BuBWER,  W.  0.  Atwatkb,  W.  H.  IIalk.  _ 

Member  of  Nominating  Committee. 
C.  B.  Oardnkr. 

Committee  to  Nominate  Offl^ers  qf  Section. 


Preaa  Secretary. 
W.  H.  Halk. 


id  By  Google 


B.    E.    FERNOW, 

TICK  PBE8IDENT,  SECTION  I. 

THE  PROVIDENTIAL  FUNCTIONS   OF  OOVEBNXENT  WITH 
SPECIAL  BEFEBENCE  TO  NATUBAL  BESOUBCES. 


It  is  with  considerable  hesitation,  that  I  undertake  the  duty, 
wbicb  ;ou  have  seen  fit  to  impose  upon  me,  oamel;,  of  addressing 
jou  in  a  representative  manner  on  a  subject  of  Economic  Science. 
For  f  ma;  not  claim  to  be  an  expounder  of  its  laws,  although  en- 
gaged in  its  practical  application ;  much  less  do  I  pretend  to  be  a 
representative  of  the  science, — if  science  it  be. 

This  doubt  alone — whether  there  is  as  yet  such  a  thing  as  eco- 
nomic science— should  unfit  me  for  my  present  position  before 
you,  who  have  chosen  this  field  of  humnn  inquiry  as  your  specialty 
and  hold  it,  I  presume,  as  correlated  with  equal  value  to  all  the 
other  sciences  established  as  such. 

But  even  conceding  the  right  to  such  a  correlation,  which  I  know 
is  maintained  practically  by  the  most  eminent  men,  I  am  still  in- 
clined to  doubt  the  propriety  of  the  title  which  is  applied  to  this 
Suction  of  the  Association  for  the  Advancement  of  Science,  for  1 
conceive  that  the  intention  could  not  have  been  to  single  out  for 
representation  in  the  great  concourse  of  sciences  one  portion  and 
one  method  of  the  greater  separate  field  of  inquiry,  but  that  the 
title  of  Kconomic  Science  was  in  reality  supposed  or  intended  to 
be  inclusive  of  all  those  branches  of  knowledge  which  deal  with 
the  phenomena  of  political,  commercial,  economic  and  social  life 
of  mankind,  and  which  might  be  comprised  in  the  all-inclusive 
name  of  Social  Science — Anthropoli^y  in  section  H  forming  its 
historical  or  descriptive  part. 

(336) 
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At  least  since  this  section  /  was  foiined,  if  not  before,  it  has 
l>een  recognized,  that  political  economy  or  economics  was  only  a 
branch  of  a  larger  science,  the  science  of  the  social  biology  of  man, 
and  that  this  branch  could  not  be  satisfactorily  developed  for  any 
length  of  time  without  refei-ence  to.  and  without  an  equal  develop- 
ment of,  all  the  other  branches  of  the  system.  Hence  to  be  abreast 
with  t^e  times,  at  least  in  claasiScation  and  uomenclatui'e,  we 
should  I'echristen  this  section  to  be  the  section  or  Social  Science, 
which  to  my  mind  would  assign  it  its  proper  place  in  the  concourse 
of  sciences  represented  in  the  Association.  Social  Science  would 
then  have  to  determine  the  forces  and  laws  and  to  explain  the  phe- 
nomena of  social  life  and,  finally,  as  applied  social  science,  to  di- 
rect the  development  of  the  political,  economic,  commercial  and 
social  intercourse  of  man ;  these  four  aspects  of  social  life  being 
all-inclusive  and  at  the  same  time  so  differentiated  as  to  admit  of 
their  more  or  less  separate  study  and  largely — never  entirely- 
independent  development. 

Perhaps  I  owe  you  an  explanation,  if  not  an  apoli^y,  for  my 
doubt  as  to  whether  we  are  aa  yet  justified  in  classing  this  branch 
of  knowledge  as  a  science.  This  doubt,  which  I  notice  ia  shared  by 
others,  has  arisen  fi-om  the  observation  that  the  discussious  in  this 
field  are  still  progressing  to  a  very  large  extent  on  apriori  reason- 
ing, instead  of  a  posteriori,  as  true  science  demands.  The  scien- 
tific method  of  procedure  is  too  often  neglected. 

It  seems  that  as  yet  both  writers  and  practitioners  rely  more 
upon  proposed  working  theories,  than  upon  discovered  laws,  and 
hence  we  find  the  economists  divided  into  camps  and  schools,  differ- 
ing in  the  most  fundamental  principles;  partisanship,  preferences, 
bias  of  education,  personal  opinion,  sentiment,  dogmatism,  rather 
than  facts,  truths,  and  natural  laws,  predicating  unulterable  conse- 
qnencea,  are  at  the  very  foundation  of  the  superstructure. 

All  science  to  be  sure  requires  working  theories  as  methods  for 
further  development,  and  in  these  there  may  be  differences  of  con- 
ception which  lead  to  diversity  of  opinion  as  to  the  probable  truth, 
such  as  the  dynamic  and  fluid  theory  of  electricity,  the  undulatory 
and  corpuscultir  theory  of  light.  Bat  these  theories  are  the  scaf- 
folding outside  of  the  unfinished  building,  not  ^e  foundation  that 
is  placed  on  broad  unalterable  law,  on  facts  observed,  which  can 
be  tested,  and  it  is  the  organized  and  related  condition  of  these 
facts  and  laws,  their  cause  and  effect,  interdependence,  their  etruct- 
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ural  aggregation  which  give  to  the  building  its  name  and  charac- 
ter of  "  Science,"  although  the  building  may  not  yet  be,  never  is 
to  be,  Snished. 

Do  we  have  such  a  substructure  and  aufflcient  foundation  walls 
for  Social  Science,  or  even  for  that  part  which  has  been  most  de- 
veloped, Political  and  Economic  Science,  to  deserve  its  appellation, 
or  is  it  only  a  scaffolding  from  which  to  work  in  the  erection  of  the 
building  with  a  few  isolated  foundations  of  some  of  its  walls.  ni>t 
too  flrmly  placed  and  often  lacking  connection  and  mutual  suppoit? 

Is  not  «ven  the  plan  of  the  bnilding  so  ill  understood  that  the 
masons  on  each  of  the  four  walls  have  worked  independently,  with- 
out reference  to  what  the  whole  is  to  be,  and  some  of  them  think 
that  they  are  building  an  independent  and  separate  struct  ure  in- 
stead of  an  integral  part  of  the  whole ;  so  that  for  instance  the 
woiker  on  the  economic  side  is  jealous  of  and  quarrelling  with  the 
sociologist?  {Vide  Discussions  in  the  latest  I'roceedings  of  Am. 
Economic  Association.) 

It  was  not,  however,  my  purpose  to  curp  about  names  and  clas- 
sification, although  I  believe  that  proper  nomenclature  and  classi- 
fication assist  greatly  in  advancing  science ;  or  to  quarrel  with  the 
builders,  except  to  warn  them  against  dogmatism,  which '  is  imsci- 
eutiBc,  and  against  narrow  conceptions  of  the  sphere  of  their  work, 
which  is  detrimental  to  its  efficiency.  I  wished  to  emphasize  that 
foundations  are  still  needed  on  which  to  erect  the  building  of  Social 
Science  and  mutual  supports  for  the  walls,  that  have  hitherto  been 
left  tA  stand  independent ;  that  the  forces  and  stresses  need  to  be 
more  carefully  calculated  and  their 'direction  determined  with  more 
precision  before  the  building  may  satisfactorily  proceed.  Finally, 
I  desired  to  use  this  occasion  for  calling  the  attention  of  the  work- 
ere  on  this  building,  to  the  advantages  they  could  derive  for  their 
fundamental  work  from  this  Association,  which  affords  intercourse 
with  the  workers  in  otlier  biological  sciences,  an  advantage  which 
the  student  of  Social  Science  cannot  afford  to  neglect. 

While  I  thus  desire  to  emphasize  the  advantages  that  come  from 
such  association,  it  will  be  part  of  my  theme  to  point  out  the  dan- 
ger and  impropriety  of  considering  the  social  development  of  man 
as  too  closely  analogous,  nay  as  of  the  same  order  as  the  biologi- 
cal development  of  plant  and  animal,  an  impropriety  which  is  per- 
petrated by  that  school  which  has  potently  influenced  economic 
thought  for  many  decades,  known  as  individualists,  with  Herbert 
Spencer  as  their  most  powerful  exponent. 
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The  revolution,  which  the  faacinating  philoBO|)hy  of  Darwia  hu 
brought  ioto  the  manner  of  coiitempUtiDg  and  explaining  the  life 
aod  development  of  plant  and  animal  world,  has  with  these  men 
asserted  itself  in  their  manner  of  contemplating  and  explaining 
man'B  life.  To  be  tture,  the  same  forces  which  determine  the  pn^- 
ress  of  development  in  plant  and  animal  world  are  also  active  in 
the  human  world.  We  may  easily  agree  that  the  same  means  em- 
ployed in  their  sti'uggle  for  existence,  namely,  selection,  rejection, 
competition  and  adaptation,  are  also  the  means  which  aid  in  tbe 
perpetuation,  development  and  improvement  of  tbe  human  race,  or 
its  better  adaptation  tu  the  conditions  of  existence. 

So  far  as  the  simple  biologic  development  of  man  is  concerned 
this  may  readily  be  conceded  ;  and  even  in  socio/  development, 
these  were  perhaps  alone  at  work  in  the  earliest  history  of  mankind, 
when  it  just  emei^ed  from  tbe  state  of  mere  brutiBbnese,  and  are 
tlie  only  ones  in  some  portions  of  it  even  now.  But  if  we  content 
ourselves  to  accept  these  same  foi'ues  and  means  as  the  only  ones 
now  at  work  in  shaping  social  development,  we  shall  fail  in  under- 
standing, explaining,  or  directing  that  development.  The  two  qual- 
ities by  which  the  human  individual  differe  from  the  brute,  the  heail 
and  the  tieart,  the  intellect  and  the  soul,  the  reason  and  tbe  emo- 
tions, feelings,  afTections — breeding  the  one  wisdom,  and  the  other 
character,  the  one  directing,  the  other  impelling  action — have  had. 
and  will  in  future  have  still  more  influence  upon  tbe  social  devel- 
opment of  the  race.  It  is  tbe  existence  and  powerful  influence  of 
these  two  factors,  these  additional  variables,  in  the  social  devel- 
opment that  have  renderad  its  analysis  so  difficult,  and  that  have 
kept  our  knowledge  of  human  affairs  from  becoming  an  exact  sci- 
ence sooner. 

We  do  not  deny  tbe  existence  of  the  germs  of  these  two  qualities 
and  occasional  exhibition  of  the  same  in  the  animal,  but  the  capac- 
ity of  ileveloping  them,  as  far  as  we  know,  is  possessed  by  nun 
to  such  an  infinitely  greater  degree  as  to  approach  diSerence  in 
kind. 

With  these  two  qualities  two  new  aims  were  added  to  thoae  which 
man  has  in  common  with  the  rest  of  living  creation,  namely,  to  se- 
cure the  development  of  these  two  qualities ;  but  what  is  more  ito- 
portant  in  his  social  development,  they  lead  him  and  enable  him 
to  interfere  with  the  woiking  of  the  natural  laws  of  physical  de- 
velopment, to  give  direction  to  that  development  without  the  neceB- 
sity  of  tbe  struggle  for  existence  as  motive,  and  to  influence  even 
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and  transform  the  conditions  of  existence,  which  necessitated  the 
struggle. 

These  qualities  develop,  however,  only  in  society  to  such  a  de- 
gree as  to  become  tlie  moving  force  of  further  social  progress. 
Associated  effort  has  bred  and  fed  them.  At  first  probably  the 
same  instinct  that  moves  the  ants  and  bees  aud  other  animals  to 
association,  was  alone  active  in  man,  but  as  these  two  qualities 
developed  by  application,  tbey  became  the  directive  forces  both  of 
individual  and  social  effort,  aud  became  stronger  than  tlie  mere 
biologic  forces. 

Not  that  thereby  human  development  becomes  a  "  bewildering 
exception  to  the  reign  of  universal  law  " — a  kind  of  solitary  and 
mysterious  island  in  the  midst  of  the  cosmos  given  over  to  strife 
of  forces  without  clue  or  meaning;  for  morals  and  reason  also  de- 
velop under  laws,  but  tlie  development  becomes  more  complex,  a 
function  of  more  variables,  a  result  not  of  physical,  but  psychic 
forces  as  well,  and  of  rational  deliberation. 

If  the  progress  of  man  in  his  higher  social  development  had 
relied  on  biologic  forces  alone,  it  is  not  likely  that  he  would  have 
exceeded  the  stage  in  nhich  we  find  the  lowest  savages  who,  with 
all  the  faculties  of  higher  man  latent,  and  the  biologic  laws  almost 
alone  active,  remain  on  the  plane  of  the  animal. 

To  quote  Prof.  Joseph  LeConte  :  "I  have  from  time  to  time 
shown  that  there  are  certain  limitations  to  the  application  of  the 
doctrines  and  methods  of  biology  to  sociology — that  in  every  case 
such  limitation  is  the  result  of  the  introduction  of  some  new  prin- 
ciple characleristic  of  hifmanitij  as  distinguished  from  animality, 
of  jvaaon  as  distinguished  from  instinct."^ 

And  Lester  F.  Ward,  after  careful  analysis,  goes  so  far  as  to 
state  rather  strongly :  "  that  the  whole  farrago  which  has  so  long 
passed  for  political  economy  is  true  only  of  iiTational  animals  and 
is  altogether  inapplicable  to  rational  men."  " 

Whatever  value  then  all  the  other  evolutionary  biologic  forces 
have  had  in  the  animcd  development  of  man,  in  the  sociai  develop- 
ment, in  the  progress  of  moral  and  material  civilization,  the  feel- 
ings, emotions  or  affections  have  played  a  much  more  important 
part,  which  has  generally  been  greatiy  undervalued,  until  Lester 
F.  Ward   in  his  Dynamic  Sociology,  and   again  in  his   Psychic 

1  Fop,  Scl.  Mo.,  Feb.,  1BT».  p.  *S9.  •  Pgychlc  Fwtore,  Ward,  p. «». 
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Factors  of  GivilizatioD  forcibly  called  attention  to  thie  fact.  He 
recognizes  these,  however,  only  as  dynamic  forces,  without  direc- 
tion, conceding  to  the  intellect  alone  the  power  of  direction.  I 
am  not  prepared  to  deny  alt^^ether  direction  to  the  emotions,  jnst 
as  the  force  of  gravity  is  both  dynamic  and  directive.  1  am  in- 
clined to  keep  these  two  exhibits  of  the  human  mind  distinctly  and 
separately  as  two  social  forces  of  unequal  value  and  direction,  giv- 
ing to  the  emotions  the  highest  value  in  the  past,  to  the  intellect  a 
moi'e  and  more  increasing  importance  and  modifying  the  direction 
of  the  former.  At  any  rate  we  shall  have  to  f^ree  that  the  emotions 
have  had  and  have  the  largest  share  in  shaping  man's  civilization, 
and  the  recognition  of  this  fact  will  appeal-  as  important  with  re- 
gard to  the  subject  I  have  proposed  to  discuss. 

Neither  the  individualists  nor  the  socialists  have  recognized  this 
undeniable  fact,  which  history  develops  at  every  step.  The  latter, 
i.  e.  the  rational  socialists,  in  their  plans  of  impi-ovemeut  or  social 
conditions,  fail  to  take  account  of  it  as  well  as  of  the  biologic  fao- 
tors.  They  propose  to  hasten  the  millennium  by  making  cooperation 
compulsory  and  reason  rule  supreme,  Buppressing  the  individual  as 
in  a  colony  of  ants,  each  existing  only  as  a  part  of  the  whole. 

The  individualists,  on  the  other  hand,  desire  to  let  our  progress 
depend  or  to  shape  itself  entirely  under  the  working  of  the  natural 
law  of  competition,  suppressing  as  far  as  possible  the  organization 
which  has  served  to  develop  the  moral  and  intellectual  forces, ^in 
fact  they  propose  to  I'ednce  us  as  far  as  possible  to  the  conditions 
of  the  brute  world.  They  expect,  to  be  sure,  but  with  what  right 
it  is  difficult  to  see,  that  the  individuals  will  as  such,  independently 
of  society,  develop  the  social  instlDct,  will  desire  the  common  good 
even  at  the  expense  of  his  own  good  and,  finalty,  will  seek  volun- 
tarily cooperation  as  a  result  of  superior  intelligence.  And  they 
claim  that  he  will  do  so  sooner  and  with  less  friction  if  let  alone. 
It  is  not  very  clear,  why  such  a  result  should  occur,  how  the  free 
exeicise  of  competition  is  to  produce  cooperation,  which  is  its  very 
antithesis.  "  Cooperation,"  as  Ward  states  it,  '*  always  tends  to 
reduce  competition,  and  competition  denotes  want  of  cooperation, " 
and  he  further  pointe  out  that  the  seeming  cooperation  as  a  result 
of  competition  is  in  reality  only  competition  between  corporations 
or  classes,  but  in  no  sense  the  cooperation  which  establishes  the 
same  aims  in  all  members  of  society. 

"  We  are  told,"  says  he,  "  to  let  things  alone  and  to  let  natore 
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take  its  course.  But  has  intelligeDt  man  ever  done  this?  Is  not 
civilization  itself  with  all  that  it  has  accomplished  the  result  of 
man's  not  letting  things  alone,  or  of  liia  not  letting  nature  take  its 
course?" ' 

Id  other  words,  the  whole  difference  between  civilization  and 
other  forms  of  natural  progress  is  that  it  is  a  product  of  art ;  of 
artful  cooperation,  and  this  cofiperation  has  been  coerced  rather 
than  voluntary;  coerced  first  by  the  few  and,  as  intellectual  and 
moral  forces  developed,  by  the  many. 

And  now  we  are  asked  to  give  up  the  advantage  of  this  cooper- 
ation, laboriously  developed,  to  return  to  the  b^inning  as  far  as 
that  is  possible ;  and  for  what? — to  experiment,  and  see  whether 
the  individual  if  left  alone  to  the  laws  of  competition  would  not 
again  develop  cooperation,  which  after  all  even  the  individualist 
admits  with  chagrin  is  preferable  to  competition. 

To  quote  Ward  agaiu :  "  Competition  not  only  involves  the 
enormous  waste,  which  has  been  described,  but  it  prevents  the 
maximum  development,  since  the  best  that  can  be  obtained  under 
its  influence  is  far  inferior  to  that  which  is  easily  obtaineil  by  the 
artificial,  i.  e.  the  rational  and  intelligent  removal  of  that  influence. 
Hard  as  it  seems  to  be  for  modern  pliilosophers  to  understand  this, 
It  was  one  of  the  first  truths  that  dawned  upon  the  human  intel- 
lect. 

"  Consciously  or  unconsciously  it  was  felt  from  the  very  outset 
that  the  mission  of  mind  was  to  grapple  with  the  law  of  competi- 
tion, and  as  far  as  possible  to  resist  and  defeat  it.  The  iron  law 
of  nature,  as  it  may  be  appropriately  called,  was  everywhere  found 
to  lie  athwart  the  path  of  human  prepress,  and  the  whole  upward 
struggle  of  rational  man,  whether  physical,  social  or  moral,  has 
been  with  this  tyrant  of  nature — the  law  of  competition  —and  in  so 
far  as  he  has  progressed  at  all  beyond  the  purely  animal  stage  he 
has  done  so  triumphing  little  by  little  over  this  law,  and  gaining 
somewhat  the  mastery  in  the  siruggle."  ^ 

The  individualists  who  expect  better  success  from  the  purely 
animal  method  have  been  bred  by  the  undeniable  fact  that,  iu 
many  respects,  governments  have  failed  to  perform  their  functions 
well,  although  even  in  this  respect  fair  investigation  will  show  that, 
considering  the  conditions  and  the  general  limitations  of  men,  this 
stricture  cannot  be  sustained  to  the  degrae,  as  may  at  first  glance 
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appear  to  the  casual  observer.  Now,  iastead  of  improving  the 
methods  of  government,  thej  propose  to  curtail  the  functions ;  in- 
stead of  giving  direction  to  the  social  forces — which  will  not  be 
downed — they  propose  to  neglect  them,  to  Bubstitute  the  biologic 
forces. 

Just  as  the  chemists,  who  are  attempting  to  detennine  dietaries 
and  construct  universal  soups  by  chemical  synthesis,  overlook  tbe 
existence  and  claims  of  the  palate,  catering  alone  to  the  stomach, 
BO  the  individualists  and  many  economists  deal  with  man  as  a  ma- 
chine of  a  given  physiological  construction  and  put  in  motion  by 
physiological  forces,  overlooking  that  psychological  forces  are  bia 
'  main  motive  power,  *'  that  he  is  to  be  lured  not  pusbed  in  the  way 
of  productive  effort ;"  or  at  least,  that  however  far  for  his  animal 
development  the  laws  of  animal  biology,  the  laws  of  nature,  may 
be  allowed  to  prevail,  for  his  truly  humau  development  the  laws 
of  mind  and  especially  of  heart  must  and  will  interfere.  In  thiB 
development  not  competition  but  cooperation  is  a  necessity. 

This  rather  lengthy  reference  to  that  school  of  sociologists,  whose 
motto  is  the  reduction  of  tlie  functions  of  government,  who  have 
BO  strongly  influenced  and  still  continue  to  influence  not  only 
thought  but  government  activity,  appears  necessary,  whenever  we 
desire  bo  discuss  government  functious  ;  for  whether  we  subscribe 
to  the  views  of  the  laissez-faire  school,  or  to  those  of  what  we  may 
call  in  contradistinction  the  faire-inarcber  school,  the  diNcnssion 
will  take  a  dilTerent  turn. 

Between  the  socialist  and  the  individualist  stands  the  true  dem- 
ocrat, in  whose  creed  society,  the  demos,  stands  recognized  as  the 
supreme  ruler  with  ideals  of  progressive  civilization  as  the  goal  of 
asBociatwd  effort,  giving  all  liberty  possible  to  individual  activity, 
that  does  not  interfere  with  the  good  of  society.  That  good  be 
believes  to  be  the  moral  and  intellectual  development  and  material 
comfort  of  all  its  members,  present  and  future,  and  he  believes 
that  it  is  attained  not  by  negative,  or  merely  restrictive  methods, 
but  by  positive,  active,  methods ;  ameliorative,  or  coercive,  when- 
ever the  interests  of  society  present  or  future  would  suffer  by  non- 
interference with  individual  activity  or  neglect.  The  functions  of 
this  government  lie  wherever  cooperation  of  the  whole  will  accom- 
plish the  end  aimed  at  by  society  better  than  individual  effort, 
avoiding  interference  where  individual  effort  suffices  to  obtain  tbe 
end  of  society ;  above  all,  he  does  not  consider  government  as  an 
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evil  and  oatside  of  hiniBelf,  but  as  a  good  cretted  by  himeelf  for 
the  attainment  of  his  highest  human  ideals,  and  furthermore  he  al' 
ways  contends  for  the  welfare  of  the  future  as  well  as  of  the  pres- 
ent. This  is  the  creed  to  which  I  subscribe,  and  until  sociologic 
science  furnishes  us  with  the  knowledge  of  fundamental,  incon- 
trovertible laws,  which  with  unfailing  necessity  produce  invariable 
effects,  we  shall  have  to  state  our  creeds  before  preaching.  This 
may  not  be  a  very  scientific  proceeding ;  but  where,  as  I  have  stated, 
emotions  play  ench  a  prominent  part,  science  and  exact  reasoning 
must  suffer. 

*'  The  end  or  Government  i^  the  good  of  mankind."  This  brief- 
est and  broadest  statement  of  the  pnq)oee  of  government,  which 
breathes  the  tiiie  philosophical  spirit  of  Locke,  is  much  less  a  for- 
mula, as  Huxley  calls  it,  or  a  working  theory,  than  an  historical 
fact,  expressive  of  tbe  visible  trend  which  the  evolutionary  devel- 
opment of  society  baa  taken  and  which  tbe  careful  student  of  the 
history  of  mankind  can  now  deduce  mnch  more  readily  than  even 
Locke :  the  broadly  humanitarian  tendencies  of  the  governments 
of  to  day,  as  compared  with  those  of  old,  stand  out  unmistakably 
in  spite  of  the  many  narrow,  clannish  policies  that  still  prevail. 

Yet  the  active  politician  or  statesman  would  havdly  And  it  prac- 
ticable to  formulate  and  direct  the  measures  ami  methods  for  such 
an  end  on  such  a  broad  basis.  He  requires  limitations.  If  be 
succeed  in  accomplishing  or  promoting  the  good  of  that  portion  of 
mankind,  which  is  segregated  as  a  nation,  he  may  feel  sntieHed 
that  he  has  also  done  his  part  in  promoting-  the  good  of  mankind. 

There  may,  then,  to  be  sure,  still  remain  antagonisms  among 
the  various  governments  which  have  to  be  smoothed  away  in  that 
dim  future  which  is  the  dream  of  the  individualist,  when  the  true 
*'  Civitos  del,"  the  ideal  nation  comprising  all  mankind,  is  to  ma- 
terialize; "in  which  every  man's  moral  faculty  shall  be  such  as 
leads  him  to  control  all  those  desires  which  run  counter  to  the 
good  of  mankind,  and  to  cherish  only  those  which  conduce  to  the 
welfare  of  society."     (Huxley,  Nihilism.) 

For  the  present  this  cosmopolitan  activity  appears  premature 
even  to  discuss.  We  shall  do  well,  therefore,  to  hold  fast  to  the 
wisdom  of  minding  our  own  affaii-s,  to  regulate  our  own  govern- 
ment in  such  a  manner,  as  to  attain  the  good  of  our  own  nation. 

However  poorly  at  times  this  end  of  government  has  been  at- 
tained or  attempted  in  practice,  however  its  functions  have  been 
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perverted,  howevef  diverse  the  methode  employed,  the  conception 
that  goverDment  exists  for  the  purpose  of  the  good  of  the  aggre- 
gation of  mankind  to  which  it  extends,  may  be  asserted  to  have 
DOW  universal  acceptance  among  all  peoples.  The  questions  on 
which  people  differ  are  aa  to  how  the  good  of  the  nation  is  to  be 
attained ;  it  is  as  to  methods  rather  than  objecte,  that  diversity  of 
opinion  has  always  prevailed. 

Even  the  individnalist,  when  closely  prcKsed  and  not  too  callouB, 
will  agree  to  this  object  of  government,  but  he  will  insist  that  this 
object,  the  good  of  the  nation,  is  attained  by  inactivity  rather  than 
by  active  exertion  of  the  governmeut,  by  allowing  the  individaals 
to  work  out  their  own  salvation  (or  damnation)  amid  the  free  and 
unrestricted  play  of  natural  forces,  rather  than  by  making  them  do 
so.     Laisnez-faire  instead  ot  faire-marcher .' 

They  overlook  that  the  objects  and  the  motives  which  inspire  the 
action  of  the  individual  as  sach  are  and  will  remain  entirely  differ- 
ent fram  those  of  the  aggregation  of  individuals.  As  individual 
he  will  strive  and  does  strive  to  work  out  that  "  unsocial  pecnliar- 
ity  of  deairing  to  have  everything  his  own  way  and  opposing 
others."  Beyond  the  gratification  of  his  own  desires  and  an  inter 
est  in  his  immediate  offspring  and  perhaps  into  the  second  genera- 
tion, he  lacks  as  individual,  and  naturally  so,  incentive  to  advance 
or  to  calculate  with  the  future.  It  is  only  as  citizen,  a  member  of 
oi^anized  society,  as  a  social  being,  in  community  with  others,  as 
a  reaaoner  and  philosopher  with  conceptiona  of  the  objects  and  aime 
not  only  of  individual  existence,  but  of  society  as  a  whole,  of  the 
race,  that  he  allows  considerations  of  the  future  to  iuQuence  his 
action,  that  he  realizes  the  higher  human  ideals :  in  this  communal 
activity,  "he  feels  that  he  becomes  more  a  man." 

Social  man,  then,  ia  not  aatisfied  alone  with  the  preservation  of 
his  species  by  means  of  unconscious  adaptation  to  its  surroundings, 
but  conscioutihj  he  adapts  himself  to  his  surroundings,  and  more 
than  that,  he  influences  and  adapts  the  surroundings  to  himself ;  nny, 
he  influences  the  future  consciously  and  therein  if  in  nothing  else 
be  differs  from  the  animal  world  and  has  outgrown  the  laws  of  their 
development. 

How  this  has  come  to  be  so  we  need  not  inquire ;  it  is  so,  thsl 
is  enough.  It  is  the  momentum  of  education,  of  gradually  accu- 
mulated tendencies  that  drives  him  on  the  path  towards  social  and 
ethical  improvement,  with  ideals  in  the  future  always  before  him. 
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What  we  call  the  feelJDg  of  duty,  whicli  is  the  motive  spring  of 
most  men's  altruistic  actions,  is  nothing  bnt  this  momentum,  which 
the  accumulated  education  of  generations  has  imparted  to  us  nnd 
which  produces  the  conscioufi  civilizing  progreBS  of  the  race,  al- 
ways setting  up  new  ideals  when  the  old  ones  have  been  attained 
or  reason  has  dislodged  them. 

This  civilizing  tendency  is  upheld,  however,  only  in  the  asso- 
ciation and  is  loet  Bight  of  by  the  individual  as  soon  as  he  is  dis- 
sociated and  acts  apart  from  his  fellow  members.  This  sounds 
like  a  paradox,  that  ttie  tendencies,  desires  and  actions  of  the 
whole  should  differ  from  the  tendencies,  desires  and  actions  of  its 
parts. 

Yet  even  the  sage  of  antiquity,  Aristotle,  recognized  that  you 
could  never  arrive  at  the  whole  by  a  mere  addition  of  the  units 
composing  It,  that  while  the  prosperity  of  the  whole  implied  the 
prosperity  of  all  individuals  which  it  includes,  yet  in  our  treatment 
of  social  questions  we  must  proceed  from  the  standpoint  of  soci- 
ety, not  from  that  of  the  individual ;  the  welfare  of  society  could 
not  be  secured  by  attention  to  individual  claims.  And  we  observe 
this  every  day  in  latter  or  smaller  assemblies  of  men ;  the  emo- 
tions, feelings,  provoked  in  the  assembly,  lead  to  entirely  different 
actions,  than  if  each  member  separately  bad  acted  upon  his  own 
motion.  The  feeling  of  patriotism,  which  inspires  many  actions 
of  nations  and  is  of  a  kind  with  the  civilizing  tendencies  referred 
to,  can  hardly  be  thought  of  outside  of  organized  association ;  and 
so  all  the  altruistic  and  ideal  aspirations  of  the  best  and  most  ad- 
vanced apostles  of  humanity,  which  have  in  view  the  improvement 
of  the  conditions  of  the  future,  the  advancement  of  the  race,  are 
not  of  an  individualistic,  but  of  communistic  nature,  possible  only 
In  society  and  attainable  only  by  associated  effort. 

Grovemment  then,  tbe  instrument  of  associated  action,  the  expe- 
dient of  organized  society,  the  brain  and  hand  of  the  nation,  be- 
comes the  means  not  only  of  securing  social  esistence,  but  social 
progress,  and  out  of  this  object  of  government  arises  what  I  have 
called  the  providential  functions  of  government,  which  have  in 
view  the  future  of  the  nation,  as  contrasted  with  the  current  func- 
tions of  government  which  refer  to  the  more  immediate  needs  of 
social,  political,  commercial  and  economic  intercourse. 

Government  becomes  the  representative  not  only  of  communal 
interests  aa  against  individual  intereste,  but  also  of  future  interests 
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aa  against  those  of  the  present.  Its  object  ia  not  only  for  Uie  day, 
bat  includes  the  perpetuity  of  the  well-being  of  society  and  the  per- 
petuity of  such  favorable  conditions  as  will  conduce  to  the  cotUiit- 
ued  welfare  and  improvement  of  the  same ;  in  short  its  activity 
must  be  with  regard  to  continuity,  must  provide  for  the  future, 
must  be  providential. 

Mark,  we  do  not  create  this  special  providence  for  the  individ- 
ual, bat  for  society ;  the  individual  will  have  to  worli  out  his  own 
salvation  to  a  large  extent  with  the  opportunities  for  advancement 
offered  by  society,  but  society  itself  can  only  act  through  the  State 
or  government,  and  as  the  representative  of  the  future  the  State 
cannot,  like  the  individual,  "  let  the  future  take  care  of  itself." 

In  our  present  state  activity  and  legislation  there  is  as  yet  but 
little  realization  of  its  providential  character.  Even  the  tjuestion 
of  education,  which  partakes  of  that  character  providing  in  part 
for  future  improvement,  is  only  imperfectly  considei'ed  from  that 
point  of  view.  The  questions  of  the  franchise  as  well  as  that  of 
immigration,  both  of  which  are  of  greatest  inOuence  upon  the  future 
composition  and  condition  of  our  society,  are  much  more  often 
discussed  with  reference  to  the  rights  of  present  members  than  with 
reference  to  the  future  of  society. 

The  one  condition  of  social  life  in  which  the  action  of  the  pres- 
ent iofluencee  the  future  almost  more  than  in  any  other  direction, 
namely,  the  condition  of  the  means  of  material  existence  and  their 
economical  use  (the  economy  of  resources),  has  received  perhaps 
the  least  recognition  in  practice  as  well  as  in  theoretical  discussion ; 
and  especially  is  this  absence  of  attention  to  this  most  important 
branch  of  economics  noticeable  in  English  literature. 

The  reason  probably  Is  that  the  need  of  careful  analysis  of  the 
factor  of  social  life  has  aa  yet  not  been  pressing.  But  as  tlie  world 
has  been  explored  in  all  corners,  and  the  extent  of  its  resources 
has  become  more  nearly  known,  and  as  it  is  being  rapidly  peopled 
everywhere  and  the  causes  of  depopulation  are  becoming  less,  the 
warnings  of  Malthus  and  Mills  come  home  to  us  with  new  force 
and  the  study  of  the  natnre,  relation  to  social  life  and  development, 
and  the  economy  of  resources  becomes  a  most  important  branch  of 
social  science,  which  will  overshadow  some  of  the  other  branches, 
now  appearing  all-important.  When  the  questions  of  the  exten- 
sion of  BulTrage  to  women,  of  tariff,  of  taxation,  of  coinage  and 
currency,  which  are  all  merely  incidents,  shall  have  sunk  into  the 
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backgroaad,  the  qaeatioD  of  the  economy  of  the  reaoarcea  which 
constitute  aad  suataio  the  political,  commercial,  and  social  power 
of  the  nation,  long  neglected,  will  still  claim  attention ;  for  only 
those  nations  who  develop  their  national  resources  economically, 
and  avoid  the  waste  of  that  which  they  produce,  can  maintain  their 
power  or  even  secure  the  continuance  of  their  separate  existence. 
A  nation  may  cease  to  exist  as  well  by  the  decay  of  its  resources 
as  by  the  extinction  of  its  patriotic  spirit. 

Whether  we  have  a  high  tariff  or  no  tariff,  an  income  tax  or  a 
head  tax,  direct  or  indirect  taxation,  bimetallism  or  a  single  stand- 
ard, national  banks  or  state  banks,  are  matters  which  concern,  to 
be  sure,  the  temporary  convenience  of  the  memt>erB  of  society,  but 
their  prejudicial  adjustment  is  easily  remediable ;  when  ill  effects 
become  apparent,  the  inconveniences  may  be  removed  with  but 
little  harm  to  the  community  and  none  to  mankind  at  large,  or  to  the 
future.  But  whether  fertile  lands  are  turned  into  deserts,  forests 
into  waste  places,  brooks  into  torrents,  rivers  changed  from  means 
of  power  and  intercourse  into  means  of  deslmction  and  desolation 
— these  are  questions  which  concern  the  material  existence  itself  of 
society,  and  since  such  changes  become  often  irreversible,  the  dam- 
age irremediable,  and  at  the  same  time  the  extent  of  available 
resources  becomes  smaller  in  proportion  to  population,  their  con- 
sideration is  finally  much  more  important  than  those  other  questions 
of  the  day. 

It  is  true  that  as  individuals  tlie  knowledge  of  the  near  exhaus- 
tion of  the  anthracite  coal  fields  does  not  induce  any  of  ns  to  deny 
ourselves  a  single  scuttle  of  coal  so  as  to  make  the  coal-fleld  last 
for  one  more  generation,  unless  this  knowledge  is  reflected  in  in- 
creased price.  But  we  can  conceive  that  aa  members  of  society, 
we  may  for  that  very  purpose  refuse  to  allow  each  other  or  the 
miner  to  wast«  unnecessarily.  That  this  conception  is  not  absurd, 
and  may  be  practically  realized  without  any  strain  in  our  concep- 
tions of  government  functions,  is  proved  by  the  fact  that  it  has 
been  carried  out  in  practice  in  several  casea  witliout  opposition. 

Abaurdly  enough  we  have  begun  such  action  with  reference  to 
our  resoui-cea  where  it  is  perhaps  of  least  consequence,  as  for  in- 
stance, when  by  the  establishment  of  hunting  and  fishing  seasons 
and  by  other  restrictions,  we  seek  to  prevent  the  exbauetion  of  the 
fish  and  game  resources.  This  is  a  good  illustration  of  the  fact 
that  emotion  rather  than  reason,  sentiment  rather  than  aigument, 
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are  the  prime  movers  of  society.  It  was  hardly  fear  of  the  exbans- 
tion  of  this  readily  restorable  resource  and  ecoDomic  reasons  that 
led  to  this  protectioQ  of^our  fisheries  and  game,  but  love  of  sport 
that  gave  the  incentive.  And  f^ain,  it  needed  the  love  of  sport  to 
set  on  foot  the  movement  for  the  improvement  of  the  roads  in  the 
United  States,  which  the  realization  of  tme  economy  had  not  die 
power  to  bring  about. 

In  some  countries  the  waste  of  forest  resoorcee  is  more  or  less 
guarded  against,  and  the  waste  of  water  is  at  least  to  some  extent  a 
matter  of  control  by  society. 

While  we  do  not  prevent  eiugle  individuals  from  ruining  them- 
selves financially  and  hazarding  the  future  of  their  families,  we  do 
prevent  associated  ptortions  of  the  community,  corporations,  towns, 
and  cities,  from  jeopai<dizing  their  future  by  preventing  tjiem  from 
extravagant  expenditures  and  contracting  of  debts.  This,  too,  is 
perhaps  less  designed  for  the.  future,  than  to  protect  present  mem- 
bers against  undesirable  burdens. 

There  are  enough  precedents  established  to  show  that  whatever 
the  greed  and  selfishness  of  the  individual  may  dictate,  society 
recognizes  its  right  to  interfere  with  the  individual  not  only  tor  its 
present  objects  but  even  for  considerations  of  the  future. 

To  recognize  how  far  any  of  the  resources  must  become  objects 
of  national  concern  It  is  necessary  to  understand  their  relative  sig- 
nificance for  the  present  and  for  the  future  development  of  society 
or  of  the  particular  nation.  From  this  point  of  view  I  have  at  some 
former  occasion  classified  resources  under  four  heads,  namely : — 

1.  Resources  inexhaustible. 

2.  Resources  exhaustible  and  non -restorable. 

3.  Resources  restorable,  but  liable  to  deterioratjon  nnder  in- 
creased activity. 

4.  Resources  restorable,  and  apt  to  yield  increased  returns  to 
increased  activity. 

Of  the  first  class,  hardly  any  can  be  mentioned  that  are 
usually  denominated  as  resources ;  land,  water,  air,  and  the  forces 
of  nature  would  fall  under  this  class,  but  since  it  is  not  so  mncb 
these  things  themselves  as  the  conditions  in  which  they  are  found 
that  make  them  resources,  and  since  these  conditions  are  alterable 
by  human  agency,  their  inexhaustibUity  with  reference  to  human 
requirements  is  not  entirely  established.  With  the  land  it  is  rather 
the  fertility  of  the  soil  that  makes  it  a  resource,  except  so  far  as  it 
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aerres  for  building  purposes.  With  the  water,  except  for  the  ab- 
solute necessity  of  life,  it  is  its  desirable  distribution — terrestrial 
and  atmospheric — which  constitatos  it  a  resource  in  the  sense  of 
satiefying  human  wants. 

Of  sQch  resources  as  are  in  time  exhaustible  without  the  possi- 
bility of  reproduction  we  may  mention  the  nuDee.  The  supply  of 
coal, ' '  the  bread  of  mdustries,"  is  calculated  to  last  not  more  than 
three  or  four  centuries  in  Europe,  althoi^h  scarcity  is  expected 
long  before  that  time,  and  in  our  own  country  we  are  told  that  an- 
thracite coal  mines  do  not  promise  more  than  sixty  years  of  supply 
under  present  methods  of  working.  The  silver  and  gold  mines, 
upon  the  basis  of  which  Nevada  became  a  state,  are  said  to  show 
signs  of  exhaustion.  Oil  fields  and  natural  gas  wells  of  very 
recent  discovery  belong  to  this  class  of  exhaustible  i-esources. 
With  their  consumption  in  satisrying  our  wants  they  are  destroyed 
forever. 

The  timber  of  the  vii^in  forest  and  its  game,  the  water  power  of 
the  streams,  largely  dependent  oil  the  condition  of  the  former, 
the  flsheriee,  and  to  some  extent  the  local  climatic  conditions,  are 
resources  of  the  third  order,  capable  in  most  instances,  of  repro- 
duction or  restoration  under  human  care ;  after  having  been  dete- 
riorated by  uneconomic  exploitation  or  by  change  of  contingent 
conditions,  as  when  brooks  and  rivers  are  lessened  in  volume  or 
else  filled  with  flood  waters  and  debris  in  conseqaence  of  forest 
destruction. 

Lastly,  as  resources  reetorable  and  yielding  increased  returns  to 
increased  activity,  we  should  find  most  of  those  resources  which  are 
the  product  of  human  labor,  industry  and  ingenuity,  tlie  accuma- 
lated  wealth,  the  accumulated  educational  fund  and  other  conditions 
of  civilization,  the  people  themselves,  capable  of  performing  labor. 

It  might  appear  tliat  of  the  natural  resources  the  soil  with  its 
fertility,  capable  under  intensive  cultivation  of  increasing  its  yield, 
should  be  placed  here ;  but,  when  this  increased  activity  is  unaccom- 
panied by  rational  method,  this  resource  too  will  deteriorate  almost 
lo  a  degree  whei'e  its  restoration  is  practically  precluded. 

Altogether,  while  possibUity  of  restoration  has  served  in  our 
clasBiBcation,  practicability,  i.  e.,  the  relation  of  expenditure  of  en- 
ergy and  money  to  the  result,  will  have  to  influence  the  ranging  of 
the  resources  in  these  classes  as  far  as  state  activity  with  regard 
to  them  is  called  for. 
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Often  it  will  be  a  difflcnlt  task  to  assign  a  particular  reeonroe  to 
a  proper  position  with  regard  to  its  bearing  upon  social  interest, 
bnt  conservatiBm,  which  in  the  logical  policy  of  society,  will  lead 
us  in  cases  of  doubt  to  lean  toward,  the  presamption  that  the  in- 
tereets  of  society  are  more  likely  to  suffer  than  those  of  the  indi- 
vidual :  and  a  mistake  in  curtailing  private  interests  will  be  more 
surely  and  easily  corrected  than  a  mist  ike  in  not  having  in  time 
guarded  social  interests. 

To  appreciate  properly  the  position  in  any  given  case,  we  shall 
have  to  weigh  the  present  and  fntnre  significance  of  the  resource, 
the  likelihood  of  its  permanence,  and  the  likelihood  of  its  fate  on- 
der  private  treatment,  whence  the  necessity  or  bringing  it  under 
sovereign  control  of  the  state  and  the  quality  of  the  control  will 
appear. 

That  each  individual  case  will  require  its  own  consideration  and 
adjudication  holds  there  as  well  as  with  legislation  in  reference  to 
industrial  action,  and  the  general  classification  here  attempted  of- 
fers simply  a  sn^estion  as  to  the  general  points  of  view  from 
which  each  case  must  be  considered. 

With  the  conception  of  the  government  before  us  as  outlined, 
namely,  as  the  instrument  to  secure  the  possibility  not  only  of  social 
life  bnt  of  social  progress,  the  representative  of  commnnal  interests 
as  against  private  inteiests,  of  the  future  as  against  the  present, 
we  can  get  an  idea  as  to  how  far  the  providential  functions  of  the 
state  are  to  be  called  into  action. 

The  policy  of  governmental  control  over  waterways,  roads,  and 
lands  falling  ander  the  operation  of  eminent  domain  is  well  estab- 
lished in  most  governments.  The  ownership  and  management  of 
railways  has  proved  itself  as  in  the  int«rest  of  society  in  several 
countries.  It  should  be  extended  with  even  more  reason  to  all  ex- 
haustible, non-restorable  resources.  That,  in  the  interest  of  society 
and  of  production  as  well,  the  mines  should  belong  to  the  state 
in  order  to  prevent  waste,  we  may  learn  from  the  actual  experience 
of  France,  where  they  are  state  property  and  only  the  right  to  worif 
them  under  supervision  is  leased  to  private  individuals. 

Of  the  restorable  resources  it  is  apparent  that  with  regard  to 
those  which  yield  increased  returns  to  increased  labor  the  interests 
of  society  and  of  the  individual  run  on  parallel  lines.  Where  in- 
terference of  the  state  in  their  behalf  exists,  it  is  not  from  provi- 
dential reasons.    The  ameliorative  functions  only  are  called  bto 
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requisition.  Whatever  teoda  to  atimuUte  priy&te  activity  is  to  be 
promoled,  whatever  retards  development  of  intensive  methods,  to  be 
removed  b;  government.  Indnstrial  education,  cultural  surveys, 
bureaus  of  information,  experiment  stations,  and  other  aids  to  pri- 
vate enterprise  constitute  the  chief  methods  of  expresbing  state 
interest  with  regard  to  these  resources. 

llie  three  great  resources  npon  which  mankind  is  most  dependent 
and  which,  therefore,  demand  first  and  foremost  the  attention  of 
the  state,  are  the  soil  as  food- producer,  the  water  and  the  climatic 
conditions.  The  utilization  of  tbeee  three  prime  resources  l>y  ag- 
riculture forms  the  foundation  of  all  other  industries  ;  or,  as  t^ully 
pute  it,  "  Tillage  and  paaturage  are  the  two  breasts  of  the  stete." 
It  is  tme  the  manufacturer  increases  tbe  utility  of  things,  but  the 
farmer  multiplies  commodities :  he  ia  creative,  and  he  therefore 
above  all  others  can  claim  a  right  to  first  consideration  on  the  part 
of  tbe  state. 

Whatever  may  be  thought  of  the  practicability  of  Mr.  George's 
plans  and  of  his  conclusions,  the  fundamentnl  p-inciple  upon  which 
he  bases  his  land  theories  will  have  to  be  admitted  as  correct. 
Society,  tbe  State,  is  the  original  owner  of  the  soil.  Whether  the 
ownership  should  continue  ia  another  question. 

The  soil  ia  a  valuable  resource  as  far  as  it  is  fertile  and  capable 
of  agricultural  production ;  the  fertility  while  liable  to  deterioration 
can  with  few  exceptions  be  said  to  be  restorable,  and  it  certainly 
yields  increased  returns  to  intelligent  increased  labor.  It  ranks, 
therefore,  with  those  resources  which  can  be  left  to  private  enter- 
prise, calling  only  for  the  ameliorative  functions  of  the  government. 
But  while  this  condition  prevails,  when  the  soil  is  put  to  i^ricult- 
ural  use,  it  does  not  exist  as  long  as  the  soil  is  not  so  utilized.  By 
the  withdrawal  of  large  sections  of  land  from  such  use,  society  is 
harmed  and  deprived  of  the  benefit  which  it  would  derive  from  a 
use  of  ite  property.  The  proper  distribution  and  the  appropria- 
tion of  the  soil  to  proper  use  form,  therefore,  fit  functions  of  gov- 
ernment control. 

The  rational  appropriation  of  soil  (land)  to  either  farm  use, 
pastniage  or  timber  production,  one  would  be  inclined  to  think, 
could  be  left  to  the  regulation  of  private  intelligence ;  yet  the  fact 
is,  that  tbe  thin  rocky  soils  of  mountain  districts  are  worked  for  a 
scanty  ^ricultural  crop,  when  they  should  be  left  to  timber ;  while 
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thousands  of  acres  in  Fertile  yalleya  are  still  uader  the  shade  o( 
virgin  forestB. 

Water  and  climate  are  the  acceaBories  to  agricultural  production 
and  supplement  the  resourcee  of  the  soil.  Not  objects  of  private 
enterprise  directlj,  except  in  a  limited  manner,  it  b  evident  that, 
as  far  as  the;  or  the  conditions  which  influence  them  can  be  at  all 
controlled,  the;  should  be  under  the  direct  control  of  the  Slate. 

A  rational  management  of  the  water  capital  of  the  world  in  caa~ 
nection  with  ^riculturat  use  of  the  soil  will  become  the  economic 
problem  of  the  highest  importance  as  the  neceasity  for  increased 
food  production  calls  for  intensive  methods.  And  in  connectjoo 
with  this  problem,  it  must  become  a  matter  of  State  interest,  by  a 
rational  management  of  existing  forests  and  by  reforestation  at 
the  head  waters  of  rivers  and  on  the  plains,  to  secure  the  conditions 
which  make  a  rational  utilization  of  the  waters  possible.  ForwiUi- 
out  forest  management,  no  water  management  is  for  any  length  of 
time  possible,  nq  stable  basis  for  continaed  productive  agriculture, 
industries  and  commerce. 

I  may  be  allowed  for  the  sake  of  illustration  to  state  more  in  de- 
tail the  considerations  which  pertain  to  the  one  resource  with  which 
I  am  most  familiar,  the  forest. 

The  virgin  forest  is  a  natural  resonrce,  which  answers  two  pur- 
poses of  civilized  society.  On  the  one  hand,  it  furnishes  directly 
desirable  material ;  on  the  other  hand,  it  forms  a  condition  of  soil 
cover,  which  influences  directly  or  indirectly,  under  its  own  cover 
and  at  a  distance,  conditions  of  water-flow,  of  soil  and  of  local 
climate. 

To  the  individual  it  is  in  the  first  place  the  timber,  the  accumu- 
lated growth  of  centuries,  which  hoe  an  interest  to  him  and  which 
he  exploits  for  the  purpose  of  making  a  profit  on  his  labor  and  oat- 
lay.  The  relation  of  the  forest  to  other  conditions,  direct  or  indi- 
rect, immediate  or  future,  hardly  ever  enters  into  his  calculations. 
Now  the  exploitation  of  this  resource  is  a  necessity  of  our  civiliza- 
tion, but  the  economic  conditions  of  our  country  and  for  that  of 
any  new  or  partially  developed  country,  especially  the  condition  of 
the  distribution  of  population  and  consequent  necessity  for  a  long 
haul  of  the  bulky  materisJ,  bring  it  about,  that  only  the  best  kinds 
of  timber  and  Uie  best  cuts  of  these  can  be  proQtably  moved  to 
market.  Hence,  since  profit  is  the  object,  exploitation  is  by  necea- 
sity wasteful. 
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Again  culling  the  forest,  which  means  removing  the  good  kinds, 
although  apparently  not  as  deatructwe  to  the  resonrce  as  clean 
cutting,  leaves  the  ground  to  the  kinds  not  useful  or  less  useful  to 
man,  to  the  weeds  of  the  forest.  This  means.not  only  occupation  of 
the  ground  by  nndesirable  kinds,  bubpreventioa  of  the  reproduction 
of  desirable  kinds,  which  being  reduced  in  numbers,  are  hence  at  a 
disadvantage  in  tite  struggle  for  existence,  and  especially  in  the 
struggle  for  the  necesaary  light  under  the  shade  of  the  growth  that 
was  left. 

Thus  even  under  legitimate  exploitation,  such  asjthe  interests  of 
the  individual  exploiter  and  the  economic  conditions  of  the  country 
predicate,  the  future  of  the  resource  must  be  injured,  its  value  de- 
teriorated by  changing  its  composition  and  quality. 

Now  conies  the  further  danger  of  neglect  which  arises  from  the 
fact  that  when  the  marketable  timber  is  gone  the  interest  of  the 
individual  in  the  forest  is  also  gone.  The  conflagrations  which 
follow  the  wasteful  exploitation  with  the  accumulated  dfibris  of 
lumber  operations  left  in  the  woods  kill  and  damage  not  only  the 
remaining  old  timber,  but  all  the  young  growth  of  desirable  kinds. 

An  additional  vegelation  of  weeds,  tree  weeds  as  well  as  others, 
adapts  itself  to  the  new  conditions  and  farther  prevents  the  re- 
establishment  of  desirable  kinds. 

Often  these  fires  burn  out  the  soil  itself,  which  consists  of  the 
mould  from  the  decay  of  Utter  accumulated  throogh  centuries,  and 
thus  not  only  the  practicability  but  the  possibility  of  restoration  is 
prevented. 

Thus  by  leaving  this  resource  to  the  unrestricted  activity  of 
private  individual  interests  it  is  quickly  exhausted,  its  restoration 
made  difficult  and  sometimes  impossible,  its  function  as  a  material 
resource  is  destroyed. 

It  is  possible  so  to  exploit  the  forest,  that  the  natural. reproduction 
of  the  best  kinds  in  even  superior  quantity  and  quality  Is  secured, 
but  the  methods  which  must  be  employed  to  this  end  necessarily 
entail  curtailment  of  present  revenues,  and,  as  the  new  crop  takes 
decades,  nay,  a  century  and  more  to  grow  to  maturity,  the  incen- 
tive for  the  short-lived  individual  to  curtail  his  present  income  for 
the  sake  of  au  income  in  the  uncertain  future  is  but  slight. 
Where,  as  in  older  eonutries,  the  institution  of  family  estates  had 
secured  stability  and  permanency  of  holdings,  the  interest  in  the 
future  was  greater  and  staved  off  the  evil  day  of  forest  devastation. 
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but  even  there  the  rapidity  of  change  of  the  modern  world  asseitE 
ilaelf  and  the  safety  of  this  resource  in  private  hands  has  become 
doubtful. 

The  other  faoctiona  of  the  forest,  namely,  that  which  it  exerdsea 
as  a  soil  cover  by  preventing  erosion  of  the  soil,  by  regulating  wa- 
terflow,  changing  surface  drainf^e  into  subsoil  drainage  and  thereby 
influencing  the  water  stages  of  rivers  and  its  possible  relation  to  the 
local  climatic  conditions,  preeminently  render  it  an  object  of  gov- 
ernment consideration. 

The  attempt  to  get  the  largest  profit  from  his  labor,  which  is  the 
only  incentive  of  private  enterprise,  is  bound  to  lead  to  unconserv- 
ative  maaagement,  especially  where  the  maintenance  of  favorable 
forest  conditions  from  protective  considerations  is  necessary ;  for 
here  again  the  need  of  leaving  valuable  material  for  the  time  being, 
the  need  of  curtailing  present  revenue  for  the  sake  of  the  future, 
and  for  the  sake  of  other  people's  interest,  can  hardly  be  expected 
to  be  appreciated  by  the  private  individual. 

Here  the  general  principle  of  Roman  law,  f/tera  tuo  ne  allerum 
noceas,  prevention  of  the  obnoxious  use  of  private  property,  es- 
tablishes readily  the  propriety  of  State  interference,  and  by  altervm 
we  are  to  understand  not  only  the  other  citizen  of  the  present,  but 
of  the  future  as  well. 

We  see  then  that  the  forest  resource  is  one,  that  under  the  active 
competition  of  private  entei'prise  is  apt  to  deteriorate  and  in 
its  deterioration  to  affect  other  conditions  of  material  existence  un> 
favorably  ;  that  the  maintenance  of  continued  supplies,  as  well  as  of 
favoralile  conditions,  is  possible  only  under  the  supervision  of  per- 
manent instituttouB,  witii  whom  present  profit  is  not  the  only  mo- 
tive. It  calls  preeminently  for  the  exercise  of  the  providential 
functions  of  the  State  to  counteract  the  destructive  tendencies  of 
private  exploitation.  In  some  cases  restriction  of  the  latter  may 
suffice,  in  others  ownership  by  the  State  or  some  smaller  part  of 
the  community,  a  permanent  associated  institution,  is  necessary. 

[  close  with  the  hope  that  the  students  of  political  economy,  as- 
sociated with  this  Section,  will  see  that  this  branch  of  their  science, 
the  economy  of  natural  resources,  so  important  and  yet  so  much 
neglected,  requires  on  their  part  a  fuller  and  more  careful  consid- 
eration. 
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Taxatiom  in  thk  Unitrd  States  with  suaaBBTiONS  fob  KSTtBUSHiNa 

A  FURU  FOR  COMPABINa  THB  TAXATION  OV  DIFFBRKMT  GODNTBIBS.      B; 

Edward  Atkinson,  Bostoo,  Mass. 

It  Is  becorolog  evident  that  tbe  most  urgent  problem  wltb  uearlj  ererj 
gOTeniment  in  tbe  world  is  bow  to  secDr«  a  sufflclent  revenue  wlttaont 
Impairing  the  productive  energ;  of  tbe  people  of  the  several  nations  or 
states  b;  whom  continents  are  possessed.  This  question  is  as  urgent 
In  some  of  the  richest  sections  of  the  globe  which  have  been  but  recently 
opened  to  civilization  and  commerce,  as  It  Is  In  some  of  the  older  stutes 
in  wblcb  the  limit  of  taxation  has  been  reached  accompanied  b;  national 
bankruptcy  or  a  resort  to  a  forced  loan  by  the  Issue  of  le^al  tender  paper 
money. 

It  la  deslral>le  to  compare  the  relative  bnrden  of  taxation,  and  to  that  end 
tbe  foUonring  form  of  statement  of  the  amount  or  the  taxes  and  method 
of  assessment  in  the  United  States  Is  submitted  as  a  form. 

The  following  tables  give  an  analysis  of  all  taxes  imposed  In  the  United 
States  for  national,  state,  county  and  municipal  purposes. 

The  principal  source  of  Information  on  which  these  statements  rest  is 
tbe  special  census  report  made  by  Mr.  J.  K.  Upton,  special  expert  of  the 
Census  Department  of  the  United  States,  by  whom  the  receipts  and  ex- 
penditures of  national,  state  and  local  governments  in  the  census  year 
1890  have  been  compiled  and  published.  The  statistical  data  which  are 
not  derived  from  this  report  are  derived  from  the  ofllclal  statements  of 
the  United  States  Treasury.  Tbe  estimates  of  the  value  of  the  national 
product  are  based  on  various  authorities  and  upon  my  own  Investigations. 

TdUI  amount  ol  revenue  callectedin  the  ceasuajear  1890  for  all  par- 
poeea tI.IMI1.4TI.013 

Collected  by  the  national  gotommenl  Including  pontal  revenue,  ti4«1,lM,eB« 

CoUer.ted  bj  cities  and  tawnB.  pnrtly  Datluiatecl,  lor  expeudUure  liy 
cItlea.towuB  and  customarily  b^coanOes  and  9taicij 329,«3£,200 

Collected  for  expenditure  liy  counties,  partly  eatlmatcd,      .  133,Gt3,493 

Collecl«d  for  eipendlturo  liy  atates,  larrltoriea,  and  ttio  District  of 
Columbia 1III,1S7,«40 

Total,  tl,D(a,«S.01S 

Total  expenditures  by  nattonal,  etato  and  local  governments  for  all 

pnrpoeeii, tSls.eH.oes 

3am  applied  to  tbe  rednctlouot  public  dcbta, 134,3I8,«Sa 

»I^,4J3,0I3 
(3M) 
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Qbheral  Divibior  or  thb  Bspbhditurm. 
Expended  b;  the  nalloDa]  gaTernmenl  Inclndlng  the  postal  Borrlce,       ttn.tlS^K 
Deduct  ttie  pogtkl  acrrlce  which  la  malnlr  recovered  trom  the  sale  of 
■tUBpa,  there  being  a  slight  deOelenoy  larjliig  year  b;  fear  whl<^  !■ 
coTersd  nnder  (he  general  expendltorea SS,1H^7 

Expended  b;  Matea.  terrltorlea  and  Diatrlct  of  Columbia,  except  tor 
public  srboola 77.1(MU 

Expended  by  oonntleii,  except  (or  public  scIidoIii,  parUjr  eiilliuated, 
tDUiedlTlBlonvlthdtleaand  towoa llt^S'Mai 

Expended  by  oltleg  and  towns,  except  tor  public  achoole,  partly  eaU- 
matedaaaboie Xt4«ifiK 

Expended  For  public  M^houU 13>,0SUIS7 

Netcoatof  uroyernment,  •SU.SSl.HS 

Het  coat  of  government  per  head  n(  popDlatlen: 

•U.eS,  £t.8Ma,       Fraoce  70.T1T, .        Uarka  OT-tOB. 

Thia  expenditure,  omitting  postal  aerrlce,  may  Iw  claaslBed  as  (oUowa : 
BBNCnCUBT. 

PaoBloBB  paid  bjr  the  ITDltedStateaQoTemment,  •iet,SH,gu 

State  and  municipal  oharltleB, l>,M8,ela 

Snppoit  of  Indians tJWfia 


Support  of  clTllgOTenunenta, tHB,41i,ISD 

Support  of  army  and  navy S7.B1S31T 

INTKBEar  OH  Pdbuc  Dbbti. 
NadoDal,  elate  and  mimlolpal 

COXSTRnCTIVB, 

Support  ot  sehDoU, •146,aS.ltS 

Conatmctlon  and  maluteuance  ol  highways,  Tt.Ml.OU 

and  parks, M,80!,8t4 

ImprOTement  ol  rivers  nndharbors ll,Tt1,4M 

Total,  ♦B«g,e»t,we 

Tlie  charges  to  which  the  people  of  theUnlted  Statesaresitbject«d  aside 

rrom  the  reduction  of  public  debts,  therefore  amoaut  per  head  of  popula- 
tion to  the  followtng  lums : 

t  £  Francs.        Uarka. 

ror  benellelary  purpoaea.    ....  i.n  MIS  ISJOI  lOJa 

Admlntabratlve. a.xo  i.WW  is.iiBi  u.Ma 

Interest, 1.1S  .«»  1.aaS  BJO 

CoustmetlTC, *M  MBi  U.IOO  19.]tl 

ia.Bit        3.aHa         «s.7W         simi 
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The  area  of  tbe  United  States,  omitting  Alaska,  Is  a  fraction  under 
3,000,000  square  miles  of  B40  acres  each,  equal  In  the  aggregate  to 
1,920,000,000  acres,  npon  which  the  charge  of  984S,694,fi00  comes  to  a  frac- 
tion over  fort;- four  cents  per  acre.  Less  than  one-flfth  part  of  this  area 
Is  under  the  plongbj  probabl;  one-halt  is  arable  land;  probably  twenty- 
Qve  per  cent  In  addition  Is  valuable  as  f  oreit  or  suitable  for  pasture ;  the  re- 
mainder consists  of  moantainous  sections  or  In  small  part  or  arid  desert. 
These  are  merely  general  statements  not  Intended  to  be  exact.  The  charge 
or  tax  for  public  purposes  If  assessed  ivbolly  upon  the  portion  of  the  land 
which  Is  in  productive  use  or  under  the  plough  would  average  approxi- 
mately two  dollars  (t3)  per  acre.  But  It  will  be  remarked  hereafter  that 
a  large  part  of  the  municipal  assessnient  Is  upon  real  estate  in  cities.  It  is 
not  probable  that  the  tax  which  falls  upon  the  owners  or  occupiers  of  ara- 
ble or  pasture  land  comes  to  an  average  of  one  dollar  (fl)  per  acre. 

A  more  Important  consideration  Is  the  proportion  of  taxation  or  public 
expenditure  to  the  gross  Income  of  the  people.  It  Is  of  coarse  Impossible 
for  any  one  to  reachanythingbutan  approximate  estimate  npon  tbis  point. 
Official  estimates  are  tnade  by  the  census  aotborlties  and  by  other  officials 
of  the  valne  of  farm  products  at  the  farms,  of  the  value  of  forest  prod- 
ucts at  their  source,  of  the  value  of  mining  products  at  the  mines,  and  so 
on.  The  data  are  also  compiled  of  the  value  of  manufactured  products  at 
the  factories.  But  there  are  of  necessity  a  great  many  dnpllcations  In 
these  estimates  which  cannot  be  wholly  eliminated,  as,  for  Instance,  the 
conversion  of  grain  into  meat  and  dairy  products,  the  conversion  of  wood 
and  metal  into  bnlldlDgs,  tools  and  Implements,  and  the  conversion  of  flbrea 
Into  fabrics.  I  do  not,  therefore,  regard  these  computations  as  anything 
but  material  to  be  applied  for  the  purpose  of  estimating  the  annual  Income 
or  product.  They  would  be  sure  to  mislead  on  account  of  these  necessary 
duplications  If  accepted  as  flnal. 

I  have  In  several  Instances  extended  the  valnatlon  of  the  crude  products 
of  the  country  through  their  various  transformations  Into  finished  goods 
and  wares  by  methods  of  a  somewhat  complex  order  which  have  been 
satisfactory  to  myself. 

I  have  also  proved  the  results  of  such  estimates  approximately  by  work- 
ing Itom  the  known  factors  of  the  average  earnings  of  all  classes  in  the 
community  who  are  occupied  (or  gain,  adding  taxes,  profits  and  other 
elements  that  enter  Into  the  cost  of  production  and  distribution.  By  these 
methods  which  are  dealt  with  In  my  book  upon  The  Distribution  of  I'rod' 
ucts  (G.  F.  Putnam's  Sons),  Ihave  satisfied  myself  that  the  value  of  our 
national  product  In  the  year  1880  at  the  points  of  final  distribution  for  con- 
sumption came  to  two  hundred  dollars'  (^200)  worth  per  head.  Including 
that  part  of  each  crop  which  is  consumed  upon  the  farms  without  pur- 
chase or  sale. 

In  the  interval  between  1860  and  the  census  of  1890  the  quantltieB  of 
nearly  every  product  were  greatly  Increased ;  the  cost  was  diminished ;  the 
means  of  distribution  were  augmented ;  the  wages  or  proportion  of  prod- 
uct falling  to  those  who  are  customarily  nanied"the  worklngclass"  was 
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l&rgel;  aogmeuted ;  bat  the  prices  of  nearly  every  Important  clasa  of  prod- 
nets  were  much  leasened  at  the  palnta  of  cODsumption  althoagh  mafntain- 
ing  «  relatively  iteady  valne  at  the  points  of  production. 

The  advance  In  money  value  Is  not  tberefore  to  be  estimated  at  the 
same  ratio  with  the  Increase  la  quantity.  I  am  satisfled  that  the  anDoal 
product  of  the  census  year  IB90  divided  by  the  population  would  hare 
amonnted  approxtmately  to  two  hundred  and  twenty-five  dollars'  {$IK) 
worth  per  head.  On  this  basis,  the  gross  value  of  our  annual  prodnct  In 
IS90,  disregarding  small  fractions,  came  to  fonrteen  billions  of  dollars 
($14,000,000,000.).  The  net  expenses  for  national,  state  and  municipal 
purposes  in  that  year  amounted  to  $849,894,608,  which  repcesents  a  trac- 
tion over  six  per  centum  of  the  total  product  devoted  to  the  support  of 
government. 

The  margin  of  error  In  this  eatliDate  la  not  large.  It  may  be  afflrmed 
with  almost  positive  certainty  that  the  proportinn  of  theprodact  assigned 
to  the  sapport  of  the  government  in  1890  and  to  such  psyment  of  public 
debts  as  was  made  la  that  year,  a  total  of  $1,040,473,013.  could  not  have 
been  less  than  six  per  centum  of  the  gross  prodact,  probably  amounted  to 
seven  per  centum,  and  could  not  have  exceeded  eight  per  centum  of  the 
gross  product,  the  variation  in  per  cent  depending  npon  a  greater  or  less 
valuation  of  the  product. 

The  next  point  which  calls  for  attention  Is  the  relative  burden  or  the 
national  taxes  as  compared  to  those  which  are  aasesseJ  for  state  and 
municipal  purposes. 

In  1B90  the  total  expenditures  of  the  United  States  Qovemment,  less  the 
postal  service,  amounted  to  $291,028,440. 

$  £  Francs.  Marks. 

Per  caplM  4.749  .0578  24.614  IS.951 

This  snm  could  not  have  been  less  than  two  per  cent  upon  the  annual 
product  and  could  not  have  exceeded  two  and  one-half  per  cent. 

The  average  expenditures  of  the  United  States  Government  for  flfleen 
years  from  1880  to  1894  Inclusive  have  been  very  nearly  the  same  as  the 
ratio  In  1890,— at  times  a  little  less,—  later  a  little  more. 

Under  the  present  administration  these  expenditures  are  being  dimin- 
ished ratably  to  population. 

The  average  annual  expenditures  for  a  period  of  Bfteen  years  has  been 
as  follows : 

$  £  Franca.  Marks. 

4.89  1.0048  2S.34fi  20.626 

The  revenue  of  the  national  government  Is  almost  wholly  derived  from 
duties  npon  imports  and  excise  taxes  on  liquors  and  tobacco.  The  gov- 
ernment has  a  small  Income  from  sales  of  public  lands,  taxes  on  bank  note 
circulation,  and  other  small  factors  which  do  not  need  special  treatment 

The  sources  of  revenae  for  fourteen  years  from  1880  to  1893  wilt  be 
foand  in  the  sabsequent  table,  the  fiscal  years  1894  and  1896  being  omitted 
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u  the;  have  been  sUgbtty  aflbcted  by  tbe  free  illTsr  panic.  It  la  desirable 
In  Bocb  a  treatise  aa  tbe  present  to  deal  wtth  normal  conditions,  sucb  as 
prevailed  from  1890  to  1898  Indoslve.  Bpecle  pajmeot  had  been  resnmed 
OD  a  gold  basis  In  1880  and  there  were  nooe  bnt  tbe  ordliiarj  variations  Id 
crops  and  trade  down  to  tbe  year  J893.  The  latter  part  of  that  year  was 
sUghtlj  affected  by  the  beginning  of  the  panic. 

If  the  flgnres  of  these  two  years  were  Included  the  viriatlon  in  the  pe- 
riod woDld  be  bat  illghtly  affected.  Tbe  following  tables  give  a  general 
conception  of  the  sources  of  national  ri 


n  domeatlc  Bplrils,  yielding  per  bead. 


•Uu 


Total  tax  on  llqnors  and  tobaeco. 

tl.l«T 

T»i  on  tugai  /or  the  Brit  llj  year,  at  tlie  rate  of  .OB  per  head, 
ax  then  remored: 

JW 

H.878 

Dntles  on  bU  other  Import*  than  llquorH  and  tobarro, 

Total  taxation  perhead,  fiij^M 

The  snbBequent  table  gives  the  expenditnres  in  detail  Tor  tbui:!  -:  ;c  is 
1880  to  1894  inciaslve. 

The  average  cost  of  each  department  of  the  government,  Baide  from 
postal  service,  for  fifteeii  yearu  lias  been  as  follows : 

CoatofclTlleervlceadmlnUtntlon.leglHlatlTe,  Judicial,  consulur,  etc..  .  MSiO 
Pabllc  bulldlnga  forclvll  me,  poBt-olUce,  cuntum.homive,  etc.,       .       .  .OTSM 

Support  ol  army .(WSIO 


Support  ot  nat;, 


Inlerest  on  public  debt,  

Coat  of  government  and  Interest, 

PeniloDB 

Total  expendllare. 
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Making  no  allowance  tai  a  slight  difference  In  cash  In  the  Treasary,  Jane 
30, 1879,  ae  compared  to  Jane  SO.  18M,  this  difference  of  $1.6S  per  head 
enabled  the  Treasarer  to  meet  the  postal  deQcIt,  to  paj  for  tiie  goppott  of 
Indians  and  for  extlngolshlng  thetr  title  to  large  areas  of  Indian  land,  and 
to  rednce  the  pnbUc  debt  b;  over  •1,100,000,000,  besides  paying  a  beav; 
premium  on  the  bonds  purchased. 

The  national  debt  at  Its  t^heat  point,  a  few  mouths  after  ibe  end  of 
the  Civil  war,  was.a  fraction  under  three  Uioosand  mtUlon  doUan  (98,000,- 
000,000}.  It  had  t>eeQ  reduced  to  less  than  one  thonaaad  million  dollars 
(1,000.000,000),  when  new  loans  were  effected  to  the  amount  of  alK>nt  Ave 
hundred  million  dollars  ($500,000,000)  for  the  purchaae  of  silver  bullion, 
which  rests  mainly  In  the  Treasury  In  the  form  of  silver  dollars  or  of  un- 
coined bnlllon.  If  that  reserve  or  deposit  of  silver  Is  estimated  at  Its 
market  value  and  deducted  from  the  present  debt  of  the  United  States  the 
net  amonut  which  we  now  owe  Is  approximately  eleven  hundred  million 
dollars  (CI,  100, 000,000). 

It  Is  now  manifest  in  the  natural  course  of  events  the  per  capita  expend- 
iture of  the  United  States  will  diminish  ratably  to  the  population  by  the 
falling  In  of  pensions.  It  may,  therefore,  be  assumed  as  approzimately 
certain  that  acontluuatlou  of  the  national  taxation  at  the  present  amount 
of  Qve  (6)  (tollara  per  capita  will  meet  all  the  expenses  of  the  government 
with  a  eufllcieDt  surplus  over  to  pay  the  remainder  of  the  national  debt 
within  the  next  twenty  years. 

The  taxes  which  are  Imposed  for  city,  county  and  municipal  purposes 
are  almost  wholly  assessed  directly  upon  property.  The  method  of  as- 
sessment varies  in  the  dlffferent  states.  It  Is  customary,  however,  for  these 
taxes  to  be  levied  In  one  assessment.  In  New  England,  which  Is  under  the 
town  and  city  system  of  government,  all  the  taxes  were  assessed  by  town 
and  city,  the  sum  required  by  the  county  being  pi^d  over  to  the  county, 
and  the  sum  required  by  the  state  being  paid  over  to  the  state. 

The  total  expenditures  in  18U0  for  the  cost  of  local 

government. •668,666.068 

'  To  which  maybe  added  the  sum  applied  to  the  reduction 

of  state,  county  and  municipal  debts,        ....  I6,582.S9S 

Bringing  the  total  uscssment  to  fS71,;i48,9G0 

The  amount  of  this  assessment  per  capita  was  as  follows ; 

•  £  Francs.  Marks. 

9.22  1.8946  47.787  38.707. 

There  Is  of  course  a  very  great  variation  In  the  distribution  of  such 
taxes,  the  taxes  In  cities  being  ratably  very  much  hijfher  per  capita  or  by 
the  measure  of  property  than  Uiey  are  In  the  agricultural  districts. 

Of  thiM  sum  of  local  total  taxation  the  amount  collected  by  direct  ad- 
valorcm  taxes  uiion  real  estate  iras  $443,096,S74. 

The  remainder  was  derived  from  special  taxes  on  franchises,  licenses 
and  other  minor  sources. 
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It  therefore  follows  about  one-tutU  the  tot&l  revenue  collected  from  the 
people  of  tbe  Doited  States  foe  all  purposes  Is  derived  from  direct  taxes 
upoD  propertj :  stxiut  one-half  from  datles,  excise  taxes  upon  articles  of 
common  or  general  consamption,  or  bj  llceniiea  and  taxes  on  franchise. 
This  division  may  be  JusttSed  in  consicleratloo  of  the  fact  tliat  the  pro- 
tection of  property,  tbe  provixlon  for  hlghwajs  and  other  similar  por- 
poses,  rest  npon  the  states,  counties  and  towns, — while  Dational  defeoce 
and  the  protection  of  persons  and  the  eBtablishment  of  personal  rljuhts  at 
honie  and  abroad,  rest  npon  the  central  government  of  the  United  States. 

Taxes  for  the  support  of  local  self-government  are  therefore  mainl; 
collected  from  assesBmenta  npon  property — the  revenue  for  the  support  of 
the  national  government  Is  almost  wholly  ccdlected  from  articles  of  com- 
mon consumption. 

The  foregoing  memorandum  issnbmltteil  with  a  view  to  some  method  be- 
ing devised  In  other  countries  or  by  officials  thereto  designated  bj  the  United 
States  Government,  for  ascertaining  and  sorting  the  respective  revennes 
and  expendltares  of  other  countries,  to  the  end  that  tbe  relative  bnrden 
of  taxation  and  the  relative  cost  of  condnctlng  tbe  governmenta  of  na- 
tiona,  states  or  munldpalltles  may  be  compared. 

The  writer  has  made  an  attempt  to  set  off  tbe  Items  of  revenue  and  ex- 
penditure of  this  and  other  countries  one  against  the  other,  but  has  failed, 
the  reasonbeing  that  the  methods  of  accounting  dlBbrgreatlf.  It  Is  there- 
fore difficult  If  not  impossible  for  one  who  la  not  conversant  with  the  sys- 
tems of  account  In  other  countries  to  set  off  the  several  items  or  expenditure 
or  even  of  reveniw  one  agalnnt  the  other  with  any  certainty  or  precision. 
The  following  reasons  for  this  undertaking  are  submitted. 

The  world  is  becoming  more  and  more  a  neighborhood  of  which  the  dif- 
ferent memiwrs  can  and  will  supply  each  other's  wants  In  a  coiitinnall; 
Increasing  measure  to  tlie  profit  and  benefit  of  all  who  nre  served  by  the 
conduct  of  commerce,  the  surplus  of  one  nation  being  exchanged  against 
tbe  Kurplus  of  another  to  the  mutnal  profit  and  benefit  of  all.  This  inter- 
dependence of  states  and  nations  has  asserted  Itself  throughout  the  last 
century  in  spite  of  ware,  conventXons,  treaties,  tariffs,  variations  In  the 
unit  or  standard  of  value  and  all  othvr  obstrncUons. 

It  is  manifest  that  by  far  the  greater  part  of  the  commerce  or  exchange 
of  services  among  men  la  of  necessity  limited  to  the  domestic  traffic.  The 
International  exchanges  constitute  a  very  small  proportion  compared  to 
the  home  trade.  But,  on  tbe  other  baud,  diversities  of  climate,  soil  and 
conditions  create  International  commerce,  whereby  one  nation  may  rdleve 
Itself  of  an  excess  of  some  product,  the  other  securing  what  It  requires. 
It  is  noticeable  tiiat.  In  tbe  early  part  of  this  century  and  the  latter  half 
of  tbe  last,  this  commerce  asserted  Itself  so  strongly  as  to  have  led  the 
smugglers  by  whom  ttie  prohibitions  of  the  tariff  of  theera  were  overcome 
to  be  called  the  "  fair  traders,"  the  legal  fault  being  condoned  in  public 
estimation. 

During  the  last  half  centnry  the  appllcatlous  of  science  and  Invention 
hare  rendered  International  commerce  more  and  more  necessary  and  use- 
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fnl.  We  can  already  foreaet  yet  greater  and  more  beneficent  iDflnences 
from  the  ftpplicatlons  of  modern  science  !□  the  openings  of  tiie  ways  of 
commerce  by  tbe  cnnals  already  constrDct«d,  yet  more  when  those  whicb 
are  planned  shall  J)i:  completed,  and  by  the  estenalon  of  the  railway  and 
Steamship  service  tn  continents  which  have  only  been  opened  to  trade 
within  the  present  generation. 

Tiie  Saez  canal  has  broaght  Aslaand  Europe  Into  a  close  neighborhood. 
The  projected  canal  between  the  Atlantic  and  the  Pacific,  If  constrnctetl, 
win  alter  the  balance  of  the  trade  of  the  world.  The  canal  which  aoites 
the  Great  Lakes  In  the  United  States  aronnd  the  falls  of  Sanit  Ste.  Harle 
has  exerted  a  most  benoBcent  iriflnence  both  npoD  the  United  States  and 
the  Dominion  of  Canada,  bringing  the  timber,  the  ores,  and  the  grain 
of  the  far  northwestern  territory  to  the  use  of  the  bread  wlDoer  In  the 
eastern  parts  ot  the  United  States,  Id  Great  Britain  and  upon  the  continent 
of  Europe. 

The  annual  tonnage  which  passes  tbroueh  the  Sank  Ste.  Harle  cauaL 
three  hundred  miles  north  of  Detroit,  at  the  present  time  far  exceeds  that 
which  passes  the  Suer  canal  year  by  year. 

1'he  opening  of  tbe  canal  at  Kiel  maybe  noted  asanothereiement  In  the 
conduct  of  peaceful  commerce. 

To  whom  then  will  1^11  the  paramonnt  Influence  in  the  next  half  century? 
It  Is  with  reference  to  this  matter  that  the  problem  of  comparative  taxa- 
tion assumes  great  importance,  since  one  great  factor,  If  not  the  prime 
factor  in  the  etTort  of  one  nation  In  competition  with  tbe  other  for  the 
supply  of  the  wants  of  the  world,  consists  In  the  relative  burden  of  taxa- 
tion. All  prollts,  rents,  wages,  earnings  and  taxes  must  be  derived  aub- 
stantlalij  from  the  annual  product,  a  small  part  of  the  product  of  tbe 
preceding  year  being  brought  over  to  the  present  and  a  corresponding  part 
of  tbe  current  year's  product  being  carried  over  to  thenexL  On  the  whole, 
mankind  Is  always  within  onu  year  or  less  or  starvation  and  within  two 
or  three  years  of  being  naked  and  homeless.  The  commerce  of  tbe  world 
must  of  necessity  go  on,  in  order  tbat  mankind  may  continue  to  exist; 
■while  the  comfort  and  welfare  of  great  masses  of  the  people  of  every 
country  will  he  commensurate  with  the  freedom  with  which  this  com- 
merce is  conducted  and  tbe  tessening  burden  of  what  may  be  called  the 
destructive  taxation  of  war  or  the  constaut  preparation  for  war, 

Regard  being  given  to  the  burden  or  taxation,  Ite  relative  Influence  upon 
the  welfare  or  lUf  are  of  the  people  consists  not  so  much  In  its  proportion 
to  tbe  gross  product  as  it  does  tn  its  ratio  to  tbe  margin  ot  profit  which 
may  be  derived  from  agriculture,  manufactures  or  commerce.  That  profit 
whatever  It  may  be  Is  the  incentive  to  the  capitalist  to  develop  all  the  arts 
both  of  production  and  dlBtribnttOD.  If  we  compare  tbe  ratio  of  taxation 
of  any  state  or  nation  to  the  gross  value  of  its  annual  product,  11  ma;  not 
appear  to  be  a  very  serious  matter.  If  we,  however,  compare  tbe  rate  of 
taxation  with  the  probable  ratio  of  proflts  that  may  be  derived  from  any 
particular  art  ItbecomesmanifeBt  that  the  lightest  taxed  nation  will  secnre 
the  largest  profit  and  may  therefore  take  to  Itself  the  greater  share  in 
production. 
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If  It  ehoald  be  proved  by  comparison  of  tbe  relative  burden  of  toxaUon 
on  the  plan  of  the  present  paper  either  In  ratio  to  population,  In  ratio  to 
arable  land,  or  In  ratio  to  tbe  net  profit  which  may.be  d^Ted  from  pro- 
dnctloD,  thai  the  barden  of  constant  preparation  for  Tvar  bad  become  un- 
bearable and  can  be  no  longer  borne  wltbont  disaster;  if  It  sbonld  be 
proved  that  the  destrnctlve  taxation  for  ww  pnrposes  la  the  prime  caase 
of  irant  and  of  panperism  \  then  the  remedy  for  snch  wrongs  ma;  be  In 
Blgbtif  It  ehoQld  prove  that  that  nation  which  contains  within  Its  own  area 
the  greatest  natural  resources,  the  beet  schools,  the  smallest  armj,  and 
wblcb  supports  a  navj  onlj  for  the  protection  of  commerce  and  not  for 
its  destrnctton,  ma;  hold  the  paramount  position  among  the  machine- 
using  states  and  nations, — then  it  would  follow  of  necessity  tliat  the  prin- 
ciple of  liliert;  must  prevail  and  must  lead  In  the  end  to  the  removal  of 
militarism,  and  of  government  by  privilege  and  lastly  to  the  abatement 
of  the  corresponding  evils  of  DUiillsm,  anarchism  and  communism,  wliich 
are  tbe  complement  of  government  imposed  from  above  without  the  con- 
sent of  the  governed. 

It  Is  to  this  end  that  I  suggest  to  m;  coa^utore  In  Economic  Science 
the  expediency  of  devisInK  plans  and  methods  for  establishing  a  system- 
atic stud;  of  the  comparative  taxation  of  dlllbrent  countries. 


EiluAUTT  or  oppOBTDHrrr:  HOW  CAN  WK  HBCURB  IT?  By  Jambs  L. 
CowLES,  Farmington,  Counectlcnt. 

The  fnndamental  postnlatee  of  our  modern  political  economy,  the  grand 
bases  of  all  possible  progress  toward  the  equalization  of  opportunities,  are 
"  the  free  movement  of  labor  and  the  free  movement  of  capital.  It  was 
to  make  these  postulates  practical  realities  that  the  Inventors  of  the 
steamboat  and  the  locomotive  gave  to  the  dead  earth  a  clrcnlating  system, 
and  It  was  to  crown  their  work  that  tbe  electrician  created  a  nervons 
s;stem  and  breathed  into  arteries,  veins  and  nerves  alllte  the  breath  of 
life. 

The  Ideal  condition  of  thlngN  would  be  the  complete  annlhlUtion  of  time 
and  space  and  perfect  freedom  of  trnnsit  withlu  the  limits  of  the  planet, 
and  it  Is  towards  this  goal  that  the  world  Is  hastening.  Cndei;  "  free  In- 
ternational transit,"  there  would  be  no  starvation,  no  congestion  eltherot 
hnman  beings  or  of  their  products  anywhere.  The  questions  of  Immigra- 
tion and  of  emigration,  of  imports  and  exports,  would  settle  themselves, 
for  both  men  and  their  products  would  go  forthwith  where  they  were 
wanted.  And  to  secure  this  ideal  condition  it  Is  only  necessary  that  pub- 
lic revennes  and  public  machinery,  now  devoted  to  mutual  injur;,  be  de- 
voted to  rontuBl  service.  Would  it  not  be  a  far  cheaper  and  an  InBnlteiy 
more  eflfectnal  method  of  preserving  the  peace  and  promoting  the  pros- 
perity of  nations  for  the  different  governments  to  boild  ocean  ferry  boats 
for  the  promotion  of  "  free  commerce"  than  to  spend  their  revennes  in 
building  "commerce  destro;ersT'' 
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Ib  this  »  mere  dream?  The  dream  of  to-d&y  ma?  be  the  reality  of  to- 
morrow. But  even  if  free  Intern atlonal  transit  be  In  the  dim  distance,  it 
does  not  follow  that  the  free  nae  of  oar  great  public  Berricas,  the  telegraph 
and  telephone,  the  raUwaj  aDd  tramway,  within  the  llmlta  of  tUe  naUons, 
may  not  be  near  at  baTid.  My  scheme  for  the  equalisation  of  opportunltlea 
is  to  widen  the  sphere  of  the  post-offlce  so  as  to  cover  the  whole  busLneBS 
of  pnbllc  commanicatlon  and  transportation,  to  make  "  ordinal?  trdrel" 
and  the  ordinary  use  of  tbe  telegraph  and  telephone  free,  while,  for  spe- 
cial services,  and  for  the  transportation  of  property  I  would  det«rmine  the 
transit  tax  on  the  postal  principle  making,  at  tbe  oniset,  the  lowest  rate 
now  charged  for  the  shortest  distance  for  any  particular  senrice  the  uni- 
form standard  rate  for  that  class  of  service  for  aU  distances. 

Hj  paper  Is  especially  devoted  to  the  consideration  of  "  free  LraTel." 
bat  tt  also  treats,  at  considerable  length,  of  the  growing  movement  to- 
wards the  grouping  of  railway  stations  with  a  nnlform  standard  rate  re- 
gardless of  dlstanctt,  and  proves,  I  think,  that  the  postal  principle  applied 
by  Sir  Bowland  Hill,  in  1839,  to  the  transportation  of  letters.  Is  equally 
applicable  to  the  transportation  of  all  other  property  and  is  indeed  the  nat- 
ural law  for  the  determination  of  aU  transportation  taxes. 

That  tbe  regulation  of  the  moTements  of  persons  and  property  should 
never  be  left  In  private  hands  la  to  my  mind  a  self-evident  truth. 

As  to  the  advantages  to  be  derived  from  "  free  travel "  we  have  an  id- 
mlrable  lllnstratlon  In  the  case  of  the  elevators,  the  vertical  railways  of 
our  city  offlce  and  apartment  buildings.  Would  It  not  be  a  stupid  thing 
for  the  owner  of  a  New  York  tower  to  charge  tolls  for  the  transportation 
of  persons  and  property  between  the  different  communities  within  his 
realm  and  would  it  not  be  Inflnltely  more  stupid  to  allow  a  stranger  to 
build  the  Tertlcal  railway  in  his  building  and  to  levy  Just  snch  tolls  as  he 
pleased?  If  It  is  good  business  for  tbe  owner  of  the  tower  to  run  bis 
heavenly  railway  free  of  tolls  and  to  support  it  by  a  general  tax  on  the 
tower  property,  would  it  not  be  equally  good  business  for  our  dISbrent 
communities  to  run  our  systems  of  earthly  communication  free  of  tolls 
and  support  them  by  tbe  ordinary  methods  of  taxation?  It  Is  only  by 
"  rree  ordinary  travel "  that  we  can  secure  to  every  oian  the  widest  pos- 
sible opportunities  to  malio  the  most  of  his  life. 

"Free  travel"  will  elTect  a  saving  to  the  public  In  the  nse  of  our  tram- 
way system, of  from  0600  to  91,200  per  car  per  year,  or  about  30  percent 
of  the  entire  coat  of  their  operation  by  dispensing  viHk  conductor*.  The 
electric  cars  of  Chemnitz,  3axooy,  run  without  conductors  and  with  an 
annual  saving  of  44,000  marks  ($11,000). 

Free  travel  by  ordinary  public  conveyance,  however,  does  not  Imply  that 
all  travel  should  be  free.  My  proposition  is  simply  to  change  the  relation 
of  the  classes.  The  testimony  of  the  officers  of  the  Boston  and  Maine 
Railroad  proves  that  If  you  are  only  rich  and  powerful  you  can  travel  free 
to-day.  The  President  of  the  Pennsylvania  road  says  that  the  passengers 
in  Pullman  cars  do  not  pay  half  the  cost  of  their  transportation  and  those 
who  take  their  dinners  on  tbe  cars  do  not  pay  a  quarter  of  the  cost  of 
their  dinners.    This  surely  is  contrary  to  common  sense  and  to  common 
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justice.  Tr&velexB  Id  Pallman  c&rs  sJionUt  not  onlf  pay  the  actual  cost  of 
tbelr  own  carriage  but  should  liso  contribute  of  tlielj  abundance  for  the 
support  of  the  geueral  traffic  without  which  they  could  not  enjoy  their 
luxuries.  Bat  this  does  not  necessarily  inrolve  any  Increase  In  the  charges 
now  made  for  special  railway  services.  President  Boberts'  statements  are 
true,  I  belleTe,  only  because  the  special  rates  are  bo  high  that  compara- 
tivel;  few  pe^le  can  afford  to  avaU  themselves  of  the  nse  of  the  special 
cars.  It  is  not  by  Increasing  the  transport  taxes  that  Follman  oars  are  to 
tie  made  a  sonrce  of  Income  or  that  freight  business  Is  to  be  made  more 
profitable.  On  the  other  hand,  It  Is  by  making  rates  low  and  uniform  so 
that  cars  that  now  go  empty  may  then  go  f  nil,  andtdiat  men  and  women  now 
Impoverished  by  prohibitive  transportation  tarUb  may  then  be  able  to 
earn  a  comfortable  living.  The  public  Interest  demands  that  the  mileage 
system  of  railway  rates  should  be  altogether  abandoned  and  that  in  Its  stead 
(where  the  traffic  is  not  Iree),  we  should  adopt  the  llfe-glving  postal  prin- 
ciple making  the  late  now  charged  for  the  shortest  distance  for  any  par- 
ticular service  the  nnlform  standard  rate  for  that  class  of  service  for  all 
distances. 

This  system  of  determining  transportation  taxes  has  long  been  In  use 
on  several  of  the  great  railway  milk  routes  entering  New  York  city,  the 
rates  tMing  the  same  within  distances  of  200  miles  and,  says  the  Inter- 
state Commerce  Commission,  "It  hss  served  the  public  well.  It  tends 
to  promote  consumption  and  to  stimulate  production.  It  Is  not  appar- 
ent how  any  other  method  could  be  devised  that  would  present  results 
equally  useful  or  more  Just.  It  Is  upon  the  whole  the  best  system  that 
could  be  devised  for  the  general  good  of  all  engaged  in  the  traffic."  And 
the  railway  managers  of  the  country  seem  to  agree  with  the  Interstate 
Commerce  Commission,  for  the  system  of  grouping  stations  with  a  uni- 
form rate  Is  rapidly  growing.  It  is  very  common  in  the  coal  districts; 
the  entire  Hocking  Valley,  Ohio,  Is  grouped.  In  the  Delaware  penlniiala 
the  rates  on  grain,  flour  and  other  similar  products  are  the  same  for  a 
large  gronp  of  stations.  All  or  nearly  all  the  hundreds  of  stations  In  New 
England,  south  of  Portland,  Me.,  are  included  In  the  group,  bjiown  as 
"Boston  Points"  from  each  of  which  the  rates  are  the  same  on  the  same 
class  of  goods  to  all  of  the  stations  in  even  larger  groups  In  the  South  and 
West.  The  rates  on  oranges  are  the  sume  from  Los  Angeles,  Cal.,  to  all 
stations  east  of  the  Mississippi  river,  the  same  to  Chicago  2266  miles  and 
to  New  York  3160  miles.  In  Jan.,  1894,  the  Canadian  Pacific  road  com- 
menced to  sell  passenger  tickets  at  the  same  rates  (910  flrst  clans,  and  130 
second  class),  from  St.  Paul  to  Vancouver,  1660  miles,  to  ForUand,  1990 
miles  and  to  San  Francisco,  2T60  miles. 

The  custom  of  giving  large  groups  of  stations  a  uniform  rate  on  similar 
goods  has  indeed  become  almost  universal  in  through  railway  boslnesB 
end,  as  f  have  shown,  It  Is  not  uncommon  In  way  traffic.  Is  it  madneaa  to 
propose  the  general  grouping  of  all  the  railway  stations  in  this  country, 
making  the  lowest  rate  now  charged  for  the  shorlest  distance  the  uniform 
standard  rate  for  all  distances?  So  said  the  English  conservatives  In  1837 
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of  sir  Rowland  HlU'a  propoaitton  to  groap  till  the  postal  etntiona  In  Great 
Britain  wHb  a  uniform  two-cent  letter  rate.  His  scheme  was  adopted  none 
the  lees,  and  since  tlien  the  same  rate  has  been  spited  to  all  tbe  gronp  of 
post-offices  In  Tforth  America,  while  nearly  all  the  post-offlces  of  the  cItII- 
Ized  world  have  been  brought  Into  one  gronp  with  a  nniform  rate  of  five 
cents.  Several  of  the  nations  of  Europe  have  also,  In  recent  years,  ex- 
tended the  sphere  of  the  post-office  to  the  transmission  of  parcels,  one 
pound  to  eleven  in  weight,  gronplng  pncttcally  all  products  In  one  class 
and  including  In  one  or  two  gronps  all  thelrtowns  and  villages.  The  Im- 
perial Parcels  Post  of  Oemiany  carries  parcels,  np  to  ^ven  ponnds,  dis- 
tances up  to  ten  miles  for  61  cents  and  tot  all  greater  distances  nltbla 
the  empire  for  I2i  cents. 

And  now  we  find  great  railway  corporations  and  groups  of  corporations 
giving  to  each  of  the  stations  in  ever  widening  zones,  the  same  uniform 
grouped  rates,  sometlnies  for  persons,  sometimes  for  property,  almost 
universally  In  throngh  bnalness  and  not  infrequently  in  local  iinsliiess.  Is 
not  the  conclusion  Inevitable  that  so  long  as  and  so  far  as  our  systems  of 
public  transportation  are  supported  by  tolls,  those  tolls  should  be  levied 
on  the  postal  principle  and  should  be  determined  by  the  government?  It 
Is  along  these  lines,  It  seems  to  me,  that  we  are  to  look  for  onr  fnture  ad- 


[Thia  paper  will  be  printed  in  the  Arena  for  December,  1895.] 


'  IN  Spain. "    By  MARf  J.   Eastman,   I90S  N 
Street,  Washington,  D.  C. 

[AHSTRACT.] 

REHABRSon  tbe  old  subjective  theory  of  charity  as  opposed  by  tlie  mod- 
em objective  theory,  wbich  tends  to  eotutructive  benevolence. 

Ignorance  among  the  pour  of  the  true  art  of  living  due  largely  to  laclc  of 
acquaintance  between  the  thrifty  and  the  shiftless.  It  Is  desirable  to 
bring  these  two  Classen  Int-o  coramnnlcatloii  In  order  that  the  Ignorant 
may  profit  by  the  experimental  knowledge  of  the  more  prosperous  working 

To  this  end  la  directed  the  Cottage  Settlement  which  aims  to  ntillie  the 
help  of  the  more  capable  women  of  the  middle  and  working  class,  to  in- 
struct la  ways  and  means  their  less  prosperous  fellows.  This  question 
bears  radically  on  tbe  subject  of  the  dislocation  of  domestic  service. 

The  development  of  the  subject  touches  Incidentally  the  true  solidarity 
of  classes  in  the  community  and  the  possibility  of  exhibiting  and  main- 
taining a  standard  of  thrift  and  comfort  unknown  and,  largely  because 
unknown,  unattempted  among  the  poorest  Inhabitants  of  onr  large  cities. 
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A  BTBTKM  OP  oo-HRTiixisM.    By  I.  W.  Sylvfbtbr,  Paasaic,  N.  J. 
[abbtbact.] 

This  paper  oatllnes  a  new  and  somewbat  novel  system  of  coinage, 
amotintlng  tn  ettect  to  tbe  union  of  both  metals  !n  bU  coins  and  In  all  me- 
tallic payments.  It  Is  claimed  tbis  wonid  prevent  the  demonetization  of 
either  metal,  secore  their  proper  valnatlon  by  the  pnbllo  and  do  away  with 
the  embniraBBiDg  effects  of  a  varying  commercial  ratio. 

No  government  fixes  the  valne  of  Its  coins ;  their  VHliie  can  be  estimated 
only  by  the  trnneacUons  In  which  men  exchange  products  or  Bome  form 
of  property  for  them.  The  injury  done  to  Hllver  by  decreeing  that  It  shall 
not  be  freely  coined  Is  f  onnd  in  the  fact  that  unless  It  Is  freely  coined  peo- 
ple will  not  be  compelled  1»  receive  It  In  exchange,  and  therefore  are  not 
compelled  to  valne  It,  Goldlaio-day  freely  coined  In  any  amount  that  may 
be  offered ;  merchants  by  virtae  of  the  legal  tender  Ian  mast  receive  It  In 
exchange  for  thetr  commodities  and  therefore  must  value  It.  To  secure 
the  same  valuation  for  silver,  withont  demonetization  or  other  comraerdal 
injury,  a  plan  of  co-metalllsm  is  proposed. 

While  ft  Is  posclble  to  evolve  a  system  without  bringing  Into  actnal  ex- 
istence the  unit  of  valne,  it  la  yet  desirable  to  have  it  coined,  provided  It 
be  of  convenient  size  and  weight;  for  then  it  both  serves  the  purposes  of 
trade  and  becomes  an  object  lessen  of  greater  or  less  valne  to  every  per- 
son. Therefore  the  present  proposition  is  that  the  dollar,  or  nnlt  of  value 
of  the  United  States,  consist  of  a  disc  of  standard  gold,  weighing  12.9 
grains,  of  the  clrcnmference  of  our  present  fifty  cent  piece,  mechanically 
united  to  a  disc  of  standard  silver,  weighing  20^.25  gmlns,  similar  In  di- 
ameter and  clrcnmference,  but  necessarily  much  thicker.  This  dollar  would 
then  be  substantially  of  the  size  of  oar  sliver  fifty  cent  piece ;  one  side  of 
It  nonld  present  an  entire  silver  (tout,  and  the  reverse  side  would  present 
an  entire  gold  front.  It  would  be  very  hnndsome,  and  as  to  a\te  and 
weight  it  would  be  very  convenient;  any  one  would  be  able  to  carry  on 
his  person,  withont  Inconvenience  to  himself,  donblSito  treble  the  number 
of  metalilcdollars  that  he  can  doat  present.  It  could  not  be  counterfeited 
with  any  greater  ea,ie  than  our  present  metallic  money;  and  while  I  can 
find  )n  my  own  mental  searchtngs  no  valid  objections  to  the  coinage  of 
such  a  legal  tender  dollar,  I  do  see  on  the  aflJrmatlve  side  many  desirable 
InOnenceii  which  would  spring  from  Its  existence. 

A  co-metallie  coin  bar. — But  I  would  not  stop  with  the  creation  of  this 
co-metalllc  dollar;  It  shouEd  be  supplemented  with  a  (SOO  co-metalllc 
coin  bar,  the  creation  of  which,  with  or  without  multiples,  would  make 
tbe  system  complete,  and  greatly  promote  the  public  convenience.  This 
coin  bar  can  readily  be  manafactured  by  mechanically  pinning  a  slab  or 
bar  of  standard  gold  or  the  proper  weight  to  a  much  thicker  and  some- 
what larger  slab  or  bar  of  standard  silver  of  the  proper  weight.  Bars 
of  pure  gold  and  bars  of  pure  silver  are  now  made  at  our  assay  oOlcea 
and  mints,  greatly  varying  In  size,  weight  and  value.  The  ordinary  sized 
silver  bars  now  made  at  the  New  York  Ass  v  Office  weigh  something  over 
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200  ounces,  and  they  are  considered  a  conrenleDt  size  Tor  handling  and 
tr&DHf  er  In  tiie  bullion  marketB.  The  sizes  vary  more  or  leas  In  tlilcknesa, 
but  T.6  b;  3.5  b;  1.6  inchee  Is  a  common  slse.  Now  a  bar  ^milar  in  alie 
say  T  by  *  by  l.B  Inches  could  be  cast  from  standard  metal,  the  wfight  of 
which  would  just  equal  the  number  of  grains  in  $260  (411!. 6  grains  to  the 
dollar);  250  wholedollars  equal  SOO  half  dollars,  and  If  reinsert  on  one  of 
the  faces  of  this  silver  bar — In  the  language  of  carpenters  coanteridnl:  It 
—a  bar  of  standard  gold  so  adjusted  in  weight  as  to'  equal  the  number  of 
grains  in  260  gold  dollars,  we  have  by  the  union  of  these  two  bars  500  co- 
metaUlc  dollars.  The  silver  bar  might  be  so  cast  as  to  have  a  recess  of 
the  proper  dimensions  formed  on  one  of  Its  faces ;  and  Into  this  recess  the 
gold  bar  might  subsequently  be  placed.  The  gold  should  1m  made  to  oc- 
cupy a  plane  surface  level  with  the  silver  siirfhce,  2  by  6  Inches.  In  (bis 
way  the  edges  of  the  gold  bar  would  be  protected  by  the  stiver  bar  from 
abrasion  and  the  gold  sarface  would  occupy  10  square  Inches  In  the  center 
of  the  bar's  face.  The  gold  bar  would  approximate  f,  of  an  inch  In 
thickness,  and  the  recess  in  the  sliver  bar  would  be  of  the  same  depth. 
The  gold  bar  may  by  any  practical  method  be  made  to  present  a  sraootb 
snrface  even  with  the  silver,  and  to  St  snugly  the  recess.  To  hold  tbe  bars 
together  a  countersunk  steel  acrew  bolt  should  be  mn  through  two  corre- 
sponding holes  at  the  center  of  each  bar;  this  screw  bolt  should  screw 
upon  Itself  and  be  so  adjusted  as  to  hold  the  bars  flnnly  together,  at  the 
same  time  enabling  one  suspicious  of  counterfeiting  to  take  the  bars  apart 
for  examination,  and  to  pat  them  together  again  without  wearing  away  any 
of  the  precious  metals.  Upon  the  l^ce  of  thli<  co-metallic  bar  any  simple 
and  appropriate  design  may  be  placed ;  but  the  flgures  and  lett«r8  express- 
ing its  value  should  be  stamped  partly  on  the  gold  snrface  and  partly  on 
the  silver  surface,  so  that  they  woald  be  divided  and  meaningless  in  case 
of  any  separation  of  the  two  metallic  bars.  The  manner  In  which  this 
may  be  done  Tras  shown  in  the  cut.  The  weight  and  Oneness  of  each  bar 
and  the  American  eagle  could  be  stamped  on  each  bar  at  any  appropriate 
place  or  places.  There  would  thus  be  a  nnlon  of  two  bars,  not  so  strong- 
ly nnlted  as  to  prevent  Inspection  and  examination  at  any  time  that  these 
might  be  desired  In  gnardlng  against  counterfeiters,  but  strong  enough 
to  malce  It  practically  one  bar ;  or,  as  I  have  named  it,  a  co-lnetalllc  coin 

Such  a  co!d  bar  would  be.  In  my  judgment,  agreat  convenience  )n  elect- 
ing large  payments.  Its  size  and  weight  would  permit  of  Its  being  readily 
handled,  and  Its  form  would  favor  packing  In  boxes  and  storage.  Hultl- 
ples  of  the  dollar,  and  both  multiples  and  subdivisions  of  the  coin  bars 
might  be  made  by  cnrrylng  oat  the  principles  more  minutely ;  but  tbe  one 
dollar  co-metatllc  coin  described,  and  the  500  dollar  coin  bar  described, 
would  In  and  of  themselves,  constitute  all  that  Is  necessary  In  the  way  of 
coinage  to  adapt  this  system  to  the  needs  of  commerce- 
Both  the  coins  and  the  bars  would  pass  f^om  hand  to  hand,  and  In  this 
way  would  become  familiar  to  the  people ;  but,  In  additloD,  tbe  creation  of 
the  coin  bars  naturally  suggests  their  nse  as  deposits  against  an  Issue  of 
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Mill,  or  paper  certlflcatea  of  deposit.  Both  tbe  goTernment  and  oar 
banks  staoald  be  aathoTiied  to  receive  them  and  to  laane  fractional  certlfl- 
cates  of  deposit  agatQSt  tbem;  the  coin  bara  to  be  held  Ln  trust  for  the 
redemption  of  thebtlls.  We  shoald  then  have  a  monetary  system  based  on 
the  total  Tolome  of  gold  and  silver  combined.  It  would  be  a  sjittem  in 
'Which  neither  metal  b;  varlatloDa  of  market  valne  could  drive  the  other 
out  of  clrcaiation,  for  there  would  Ite  bnt  one  kind  of  metallic  dollars — 
but  one  a  nit  of  value;  and  the  valne  of  this  anit  would  be  the  merchan- 
dise value  of  Its  gold  pins  the  roerebandlse  value  of  Its  silver,  pins  the 
value  of  Its  legal  lender  attribute.  And  last,  but  bj  no  meijis  least  In 
Importance,  we  should  have  the  beat  paper  money  In  the  world ;  that  Is,  a 
paper  money  secured  by  an  actual  deposit  of  gold  and  silver  held  in  trust 
for  Its  redemption  at  any  time  that  certlflcatea  might  be  presented. 

Ttie  ci'Dcluding  portion  of  the  paper  dealt  with  co-mctalllsm  as  dlstln- 
gula bed  from  bl-metallism ;  coinage  and  ita  objects;  the  ratio;  elasticity 
and  volume  orcurrency.  The  author  opposed  bl-roetallism  and  affirmed  tbe 
ImpoBKlblllty  of  the  government's  ability  to  keep  gold  and  sliver  at  any 
constant  ratio.  It  was  in  his  view  not  only  an  impossibility,  but  node- 
slrabte,  andwonldprovedisastroua  If  tbe  attempt  were  made.  It  was  far 
better  to  employ  the  Ingenuity  and  skill  which  Is  at  tlie  present  lime  so 
marked  a  featOK  of  our  elvlllKatlon,  In  devising  a  system  whereby  the 
attempt  becomes  wholly  unncceasary  and  useless. 

The  effort  was  to  take  advantage  of  modern  methods  and  skill,  In  such 
a  way  as  to  enlarge  the  usefulness  of  both  metala;  reconcile  hostile 
opinions,  and  Tacilltate  the  exchanges  of  ci 


Obowth  of  popdlatiok  op  orbat  oitiks.  By  Elmkr  Lawrknck  Cok- 
THBLL,  D.Sc,  71  Broadway,  New  York,  H.  Y. 

I>r  1SS6  and  IB8T  Mr.  Rudolph  Herlng,  cWll  en^neer,  and  at  that  time 
Chairman  of  a  Commission  for  solving  the  problem  of  water  snpply  and 
drainage  of  the  city  of  Chicago,  complied  some  statistics  and  made  a  dia- 
gram showing  the  curve  of  growth  of  population  of  several  cities  In  the 
United  States.  Abont  the  year  18n0,  for  the  purpose  of  preaentlng  In  a 
professional  report  on  a  rapid  transit  question  in  Chicago  a  comparison 
between  the  several  cities  shown  on  Mr.  Bering's  diagram,  the  writer  ex- 
tended the  diagram  to  a  more  recent  date.  During  the  last  year  he  has, 
by  an  extended  correspondence,  obtained  the  necessary  Information  and 
has  plotted  on  a  new  diagram  the  curves  of  growth  of  population  of  sev- 
eral cities  of  the  world  numbering  over  1 ,000,000  Inhabitants  at  the  present 
time.  These  curves  have  been  extended  both  backward  and  forward  as 
will  be  seen  by  an  examination  of  the  diagram.  Many  Interesting  and  In- 
Btructlve  features  are  presented  by  this  comparison,  and  the  value  of  the 
results  thus  presented  graphically  wilt  be  at  once  appreciated  by  an  ex- 
amination of  tbe  diagram. 

The  editor  of  London  Engineering  (to  which  this  paper  Is  primarily 
contributed,  and  by  which  it  is  now  being  published),  suggested  to  the 
writer  during  the  investigations  that  It  would  be  still  further  Instructive, 
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and  Interesting  ax  well,  to  aacert&ln  and  give  graphlcaUr  the  comparison 
of  denBlt;  of  population.  This  has  been  clone  as  far  as  It  In  possible  to 
obtain  the  information.  Tbe  sqnareB  ebowlng  these  densities  are  from  the 
latest  census  la  each  case  and  ma;  be  considered  the  present  density. 

The  information  has  been  obtained  from  official  sourcet  through  the 
following  correspondents,  all  of  whom  kindly  interested  themselves  to 
comply  with  the  aathor's  requests  for  data,  and  to  whom  be  is  largely  In- 
debted for  the  reliable  character  of  the  flgares : — 

Mr.  James  Forrest,  Secy.  Institution  C.  B.,  London,  England;  Hr.  C. 
0.  Glelm,  C.  E.,  Corresponding  Member  Am.  Soc.  C.  E.,  Hambarg,  Ger- 
many; Mr.  Ernest  Pontzen,  C.  E.,  also  Corresponding  Member  Am.  Soc. 
C.  E.,  l^rls,  France ;  Hon.  Clifton  B.  Breckenrldge,  U.  S.  Minister  to  Kns- 
sla  and  Ltent.  Henry  I.  Allen,  Naval  Attach^,  U.  8.  Legation,  St.  Peters- 
burg, Itnasla;  Hon.  Chaa.  Denby,  U.  S.  Minister  to  China.  Fekin;  Mr. 
John  C.  Trautwine  and  others  Id  the  United  States. 

As  each  city  has  Its  pecnliaritles  In  history,  growth,  density  and  many 
other  f  eataies.  It  Is  necessary  to  take  op  each  separately,  in  order  that  tbe 
reader  ma;  fnll;  understand  and  appreciate  the  curves  on  the  disgrams. 

LONDON. 

For  the  information  of  our  readers  who  are  not  familiar  wlih  the  pe- 
cnllar  geograplilcal  conditions  of  the  population,  the  following  data  need 
to  be  given  in  order  to  tiave  a  fnll  nnderstandlnx  of  the  subject. 

London  witbin  various  boundaries :  Area  In 

statute  acres. 

Within  the  registrar-general's  tables  of  mortality     .        .        .  74,672 

Within  the  limits  of  tbe  connty  of  London       ....  7G,U£ 

London  school  board  district 76,44s 

City  of  London  witbin  the  municipal  and  pnrUamentary  limits  671 

Central  criminal  court  district 269,140 

Metropolitan  parllamentar;  borouglis  (exclusive  of  tlie  city  of 

London) 74,771 

Same  (Inclnding  the  city  of  London) 86,44* 

Metropolitan  police  district  (not  Including  city  of  London)     .  44S,760 

Metropolitan  and  city  police  districts 449.421 

Tbe  metropolitan  police  district  extends  over  a  radios  of  flfte«o  miles 
from  Charing  Cross — 688.31  square  miles,  exclusive  of  the  "  city  of  Loa- 

The  popalatloD  used  in  the  curve  of  growth  is  tluit  Included  in  tbe 
registrar-general's  area.  It  Is  almost  Impossible  in  the  case  of  London, 
as  well  as  that  of  other  cities,  to  define  the  area  of  the  metropolitan  popn- 
tatlon,  that  Is,  the  population  of  the  city  itself  and  "f  the  suburban  dis- 
tricts which  contain  the  population  doing  bnslness  in  the  city.  Tbe  limits 
of  London  could  be  extended  far  beyond  those  of  the  registrar-general, 
and  with  each  extension  a  much  different  population  would  be  found  toei- 
1st.  To  compare  perliaps  more  favorably  with  the  other  cities  and  cover 
the  metropolitan  area,  it  seems  proper  to  state  that  the  population  supplied 
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by  the  London  water  companies  In  1892  was  aBtimsteill  to  be  6,490,780  and 
this  popnlatlon  la  plotted  on  the  diagram.  In  1891  the  population  of 
■*  Greater  London,"  If  we  inclnde  the  "  ooter  ring,"  was  6,638,806. 

As  to  density  of  popolation,  that  of  the  White  Chapel  district  is  taken 
AS  a  maximum,  being  on  the  367  acres  Incladed,  at  the  rat«  of  182,000  per 
square  mile.    The  average  In  the  whole  of  Loudon  is  87,000  per  square  mile. 


The  curve  of  growth  of  this  great  city  of  the  United  States  la  Interest- 
ing, first,  b;  its  comparison  with  its  neighbor  Philadelphia.  The  curves 
show  that  they  liept  pace  with  each  other  very  closely  from  the  year  1700 
to  1830,  when  popnlatlon  tn  New  York  began  to  grow  with  rapid  strides 
&iid  has  continued  to  do  so  op  to  the  present  time,  the  ratio  of  Increase 
being  greater  than  that  of  any  other  large  city  In  the  world  except  Chi- 
cago and  Berlin.  The  density  of  the  tenth  ward,  which  is  on  the  east 
side  of  the  city  between  the  Brooklyn  Bridge  and  Grand  street,  is  greatest 
of  any  In  the  world,  with  the  eiceptlon  perhaps  of  a  certain  district  in  the 
city  of  Prague,  and  It  may  be  said  advisedly  that  Sanitary  District  A  of 
the  eleventh  ward  has  the  greatest  density  of  any  corresponding  area  or 
the  world,  and  twice  that  of  Prague  In  1893.  It  comprises  about  820 
acres  and  the  density  rsnges  from  600  to  1000  inhabitants  per  acre,  or  an 
average  of  about  612,000  per  square  mile;  the  greatest  density  being 
640,000  per  square  mile. 


Id  IS60  the  area  of  Paris  was  considerably  extended  by  taking  in  the 
snbnrban  commnnes,  which  Increased  the  popnlatlon  at  that  time  nearly 
half  a  million.  The  density  of  the  popnlatlon  Is  shown,  first,  by  talilnj!  oat 
theaqoarefl,  or  greens  and  woods,  making  the  average  on  this  basis  121, SCO 
per  eqaare  mtle  and  the  area  22.4  square  miles.  The  average  of  the  enltre 
city  Inclnding  the  squares,  etc., Is  79,600  per  square  mile,  covering  t til rtj- 
one  square  miles.  The  curve  of  growth  of  Paris  brings  out  several  ln> 
teresting  and  Important  historical  points.  For  Instance,  the  city,  as  Is 
well  known,  suffered  greatly  during  the  latter  part  of  the  reign  of  Loots 
XVI  and  during  the  reign  of  terror,  from  lT74to  1799,  during  which  perloil 
the  population  actaatly  decreased.  Oti  the  other  hand,  under  the  reign  of 
Louta  XIV,  1648  to  1716,  and  that  of  Louis  XV.  1716  to  1764,  it  greatly 
prospered  and  the  growth  la  the  latter  period  Is  shown  on  the  curve  as 
having  a  regular  Increase.  From  1862  to  1870  the  Emperor  Louts  Napoleon 
did  much  for  Paris  and  Its  growth  was  very  rapid  and  comparatively  uni- 
form. The  effect  upon  the  city  by  the  Franco-Prussian  war  and  the  Com- 
munes is  shown  plainly  on  the  curve  of  growth. 

cmcAOo. 

This  city,  on  account  of  Its  large  area  in  comparison  with  the  population, 

has  an  average  of  only  S,4S0  inhabitants  to  the  square  mile.  Its  area  being 

186  square  miles.    In  arrlvlog  at  the  population  for  1894,  It  Is  necessary  to 

use  considerable  Juilgmeut  in  deciding  which  census  abould  be  employed. 
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There  have  been  estimates  nmde  of  over  2,000,000,  but  to  be  conservatlre 
the  school  ccdsub  of  1894  Is  ased,  making  the  popnlation,  tnclndlng  the 
whole  or  Cook  ConDty  1,692,737.  In  ascertalniiig  the  ratio  or  fncreaae, 
different  resalta  are  obtained  b;  nslng  different  methods  of  estimating  the 
population,  whether  by  the  United  States  census  or  b;  that  of  the  dt;. 
The  Increase  from  1S80  to  1890  bj  the  United  8tat«8  census  was  118  per 
cent.  Comparing  the  United  States  censns  of  1890  with  the  school  cen- 
sna  or  1890  the  raUo  of  Increase  per  decade  is  106  per  cent.  If,  again, 
we  compare  the  school  censns  of  1884  with  the  school  census  of  1894  we 
have  an  Increaee  of  160  per  cent  per  decade. 

BRBUN. 

The  census  of  this  clt;  ts  taken  ererj  year  and  has  been  so  taken  since 
the  year  1720.  Consequently  the  curve  of  growth  is  an  entirely  dlObrent 
one  from  that  of  almost  any  other  city,  as  tiie  points  In  drawing  the  carve 
are  much  nearer  together  on  the  diagram.  As  in  the  city  of  I'ar is  dia- 
gram so  In  tliat  of  Berlin  the  effects  of  political  and  military  disturbance 
In  the  kingdom  are  plainly  seen.  The  seven  years  war  from  1760  to  ITOS 
caused  a  decrease  In  the  population.  From  1800  to  1810,  an  entire  decade, 
there  Is  again  a  steady  decrease  and  it  was  dnring  this  period  that  the 
battles  of  Hohenllnden,  Jena,  Auerstadt,  Eylau  and  Friedtand  were  fonght 
with  the  French.  By  the  peace  of  Tilsit  at  the  end  of  this  period  Prostiia 
lost  one-half  of  her  possessions  and  kept  the  other  half  under  very  bard 
condlttoDB.  In  1871  the  Klngof  Prussia  was  proclaimed  Emperor  of  Oer- 
many  and  Berlin  became  the  seat  of  the  empire.  From  that  time  to  the 
present  the  growth  has  been  very  rapid,  the  ratio  of  Increase  from  I88S 
to  1893  being  37  per  cent. 

In  density  Berlin  stands  neit  to  Farls,  the  maximum  density  being 
98.600  per  square  mile  and  the  average  density  67,613,  with  an  area  of  34.3 
square  miles. 

vnnrai. 

The  accessible  records  of  population  of  tiita  city  are  very  incomplete 
and  the  curve  of  population  is  made  from  a  comiwratively  few  dates.  The 
anthoritles  differ  considerably  as  to  the  population.  The  fact  that  the 
garrison  of  the  city  Is  constantly  changing  vlUateB  the  census  records. 

PBILADELFHIA. 

There  is  nothing  partlcnlarly  striking  in  regard  to  the  curve  of  this  city. 
It  shows  a  gradual  growth  and  very  regular.  The  density  of  population 
la  very  nearly  like  that  of  Chicago,  being  8091  per  square  mite  on  an  area 
of  129  square  miles. 


The  eDfect  of  the  founder,  Peter  the  Great,  npon  the  inception  of  this 
city  and  Its  growth  during  two  decades  is  plainly  seen  at  the  origin  of  the 
cnrre.  In  fact  It  Is  generally  known  that,  when  It  was  founded  In  IT03, 
compulsory  means  were  employed  to  Increase  the  population  to  100,000, 
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during  hla  re\ga.  Under  Ellz&beth,  from  1741  to  1763,  It  reached  160,000, 
and  under  Catherine  II,  1768  to  1796,  It  reached  nearly  300,000.  One  dis- 
turbing feUnre  erists  in  the  census  estiniHtes,  in  tliat  the  clt;  has  a  much 
larger  popnlation  In  the  winter  than  In  the  summer,  as  Is  well  known. 
The  cnrve  or  growth  includes  this  winter  popnlation  and  also  the  Imme- 
diate BQburbs,  the  object  being  to  arrive  at  the  metropolitan  population. 
Id  reference  to  the  density  of  population  the  most  thicklj  settled  ward 
has  60,000  Inhabitants,  or  at  the  rate  of  1 13,638  per  square  rolle,  and  the 
most  thicldj  settled  district  In  that  ward  has  a  popolatlon  of  287,276  per 
sqnare  mile.  The  average  for  the  whole  cit;  on  an  area  of  360  square 
miles  is  at  tiie  rate  of  26,260  per  square  mile. 


The  census  records  of  the  population  of  this  cit;  are  so  meagre  that  It 
has  been  foaud  Imposalble  to  get  sufflcleDt  data  for  plotUng  the  cnrve. 
The  popnlation  lias  di-crease<l  regiilarl;  since  IT9T  and  is  now  probably 
ratber  less  than  1,000,000.  Inclading  the  immediate  suburbs  the  area  of 
the  city  la  about  twenty-seven  sqnare  miles. 

Recapitulating  the  8tat«meuts  In  regard  to  ratio  of  increase  at  present 
in  the  several  cities  above  not«d  the  following  aommsty  la  given :— 


New  York, 

33.3  "      " 

Paris, 

10.0  "      " 

last  decade. 

Paris  average 

last  three  decadeji 

1,12.7  percent. 

Chicago, 

106.6  "       " 

Berlin, 

37.0  "       " 

Philadelphia, 

25.0  "      " 

St.  Peters!) org, 

16.0  ■■      ■' 

As  the  nnmber  of  houses  and  the  number  of  Inhabitants  per  honse  have 
mnch  to  do  with  the  density  of  popnlation  the  following  Items  are  of 
considerable  Interest:— New  Tork  has  160,000  honses  averaging  eighteen 
residents.  London  has  600,000  honses  averaging  seven  residents;  st 
the  beginning  of  this  century  it  had  only  130,000  honses.  Paris  has 
90,000  bouses ;  at  the  close  of  the  Franco-Prussian  war  It  had  70.000,  and 
at  the  close  of  the  Napoleonic  wars  it  had  only  23,000.  The  average  num- 
ber of  residents  In  a  Paris  honse  is  twenty-flve,  forty  per  cent  greater  than 
In  Hew  York.  The  most  of  the  public  and  office  buildings  in  Paris  are 
utilized  for  residence  purposes,  whereas  in  New  Yorh  most  of  the  build- 
ings iu  the  down  town  district  are  used  entirely  for  buniness  purposes. 
Taking  a  square  mUe  of  territory  between  Wall  and  Spruce  streets  and 
between  Broadway  and  the  East  River  there  was  at  a  recent  election  only 
480  voters,  represeuting  a  total  popnlation  of  about  1T60.  The  unoccupied 
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spaces  in  parka,  gardens  and  lawna  .In  Philadelphia  ie  seen  from  the  fact 
that  while  Its  population  is  only  aboat  1,000,000  it  has  187,000  honsce. 

The  facts  on  Qie  diagram  offer  material  for  interesting  study;  snch  as 
the  Inflnence  of  national  life  upon  urban  growth,  espwilally  npon  that  of 
these  principal  cities ;  the  serions  effect  of  war  npon  the  growth  of  cities ; 
the  remarkable  change  going  on  In  these  conntries  by  which  the  gieat 
cities  are  pushing  upward  their  curves  of  growth;  and,  what  la  perhiips 
of  greater  interest  still,  the  qnite  close  approximation  that  It  is  possible 
to  make  of  the  time  when  some  of  the  curves  will  Intersect  and  the  rank 
In  population  be  changed,  some  oatstrlpplng  others  and  some  falling  tie- 
hind  their  more  prosperous  competitors. 

Ad  approximate  estimate  may  at  least  l>e  hazarded,  predicting  the  pop- 
Dlation  of  the  cities  under  consideration  at  the  end  of  future  decades. 

Certain  Important  passible  changes  In  conditions  need  however  to  be 
considered  In  forecasting  such  results,  among  which  are,  first,  the  changes 
which  new  methods  of  transportation  may  brintf  about,  either  tailing  peo- 
ple more  quickly  and  cheaply  Into  cities,  or  out  of  them  Into  more  dlstnnt 
districts  now  open  areas  or  sparaely  nettled  country.  Second,  the  con- 
gestion or  overcrowding  of  city  areas  malitng  them  too  dense  for  comfort 
or  health.  These  two  conditions  are  already  producing  changes  of  mag- 
nitude In  papulation.  London  is  an  Instance  of  these  effects  or  of  some 
others  possibly ;  sevt;ral  of.  the  central  districts  instead  of  showing  an 
increase  showed  actual  decrease  In  the  last  two  census  epochs. 

It  Is  difficult  to  predict  now  what  change  Will  take  place  in  New  York 
during  the  succeeding  decades  by  the  contemplated  transportation  chang- 
es; such  as  the  opening  of  the  bridge  over  the  East  River  at  Blackwell's 
island,  the  new  East  River  Bridge  at  Grand  street,  the  construction  of  one 
of  the  chartered  bridges  over  the  North  River  and  proljably  the  comple- 
tion of  tht?  tunnel,  the  expenditure  of  perliapi  jr.0, 000,000  In  new  rapid 
ttanslt  facllUics,  the  substitution  of  electric  locomotives  and  trolley  lines 
for  the  present  railroad  locomotives,  perhaps  even  the  Introduction  of 
high-speed  bicycle  trains,  ete.,  etc. 

As  to  Chicago,  which  is  the  phenomenal  city  of  the  world  in  respect  to 
rapidity  of  growth,  It  may  be  safely  assumed  that  Itii  ratio  of  growth  will 
continue  with  no  great  dlmlimtlon  for  two  decades  at  least  to  come.  Prec- 
edent, or  the  history  rather  of  great  cities,  goes  to  show  this,  and  tlien  its 
remarkably  advsntageous  position  commercially  ^Ives  additional  reason 
for  thiH  belief. 

Berlin  may  also  be  expected  to  grow  with  great  rapidity  for  at  least  two 
decades  more.  As  the  seat  of  a  new  empire,  it  Is  sUll  young,  strong,  vig- 
orous and  ambitious. 

And  In  addition  to  all  other  reasons  for  the  continuance  in  rapid  growth 
of  the  above  mentioned  cities  there  mnst  be  taken  into  account  that  of  the 
modern  t«ndency  to  gravitate  to  great  centers  of  population  which  mod- 
ern methods  of  transjiortation  have  accelerated. 

Even  with  the  above  problematic  conditions  disturbing  the  future  there 
Is  BuHclent  ground  on  which  to  rest  a  prediction  of  population,  which 
the  author  has  the  temerity  Ui  make  as  follows : — 
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EsU  mated  Eetinuited  EsUiDsted 
popnUtlon  popnlatloD  population 
in  1900  In  1910  in  1920 


Greater  LodcIod, 

6,*96,000 

7,490,400 

8,616,256 

LondoD, 

4,G99,e00 

4,967,784 

6.816,628 

New  York, 

8,900,000 

4,953,000 

6,191,260 

Paris, 

'2.697,300 

2,967,080 

3,284,068 

Berlin, 

2,101,400 

2,731,820 

8,496,729 

Chicago, 

2.400,000 

4,560.000 

8,208,000 

Philadelphia, 

1.414,600 

1,697.400 

2,002,932 

St.  Petersburg, 

1,1SG,600 

1,389,728 

1,600,495 
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Manual,  orindngtrlal  trainlD^.ia  fast  becoming  a  popular  adjunct  to  onr 
city  scbools  and  is  helping  to  solve  the  problem  of  what  to  do  with  the 
city  hoy.  If  sometblng  similar  was  introdaced  into  onr  country  scbools 
it  would  be  equally  ttelpfal  in  solving  the  problem  of  what  to  do  with  the 
boj  and  girl  in  the  country. 

Onr  country  BCltoola  are  being  gr&ded  and  In  many  rural  townships  high 
schools  have  been  established.  Here  Is  tlic  place  for  the  Introduction  of 
manual  training  In  hortlcnltare.  The  land  needed  for  this  purpose  conid 
be  easily  secured  and  the  necessary  tools  and  appliances  would  be  com- 
paratively inexpenstve.  The  cultivation  of  flowers,  of  ornamental  trees 
and  shmbs,  a  miniature  model  kitchen  or  vegetable  garden,  and  plantations 
of  small  fruits,  coald  be  enslly  nndertaken- 

The  operation  of  propagating  plants  by  seeds,  cuttings,  budding,  graft- 
ing, etc.,  the  collecting  and  planting  of  weeds,  the  breeding  of  the  more 
common  Injurious  Insects,  and  the  application  of  some  of  the  boat  reme- 
dies, a  thorough  practical  acquaintance  with  our  native  forest  trees  and 
shrnbs,^all  this  could  be  readily  taught  and  practised  in  our  country 
schools.  Snch  teaching  could  not  fall  to  arouse  interest  and  develop  a 
taste  for  scientlflc  thought  and  Investigation. 

In  addition  to  the  direct  practical  value  of  such  training  it  would  culti- 
vate the  pupils'  (esthetic  facolttes  and  develop  an  appreciation  of  the 
beauUful  In  nature  and  In  art. 

It  would  mean  an  Improvement  of  our  school-house  grounds,  and  the 
proper  adornment  of  these  would  tend  to  elevate  and  sweeten  the  whole 
community. 

If  we  liBve  beautiful  school  buildings  with  beautiful  surroundings  the 
Inference  is  Inevitable  that  we  shall  have  refined,  noble  teachers.  Take  a 
view  of  the  Immediate  external  surroundings  of  the  homes  in  any  uelgh- 
borbood ;  to  tbe  obaervtug  eye,  does  not  each  little  glot  of  gronnd  about 
the  house  t«ll  much  of  the  characteristics  of  those  who  dwell  therein? 
Here,  we  see  good  taste  and  order ;  there,  vulgarity  and  disorder.  Here, 
mathematical  precision ;  there,  chaos  and  confnsion.  Here,  yon  see  evi- 
dences of  much  labor,  bnt  all  misdirected,  without  skill  or  knowledge; 
again,  yon  see  cvldencesof  taste  but  too  much  was  attempted  and  tbe  lack 
of  time  and  means  results  In  failure.  Here  you  see  a  profusion  of  trees, 
shrubs  and  flower-beds,  without  any  design,  a  mixed  nursery  and  not  a 
landscape.  There  we  have  neither  trees,  nor  shrubs  nor  flowers,  and  the 
house  looks  naked  and  desolate.  Ever;  phase  of  human  character  Is 
shown ;  we  have  a  reflected  portrait,  a  sort  of  mental  photograph  in  the 
grounds  about  every  house  of  tbe  family  that  occupy  it. 

It  may  be  said  that  shop  work  as  a  form  of  manual  training  in  onr 
country  schools  is  more  practical,  because  more  In  demand,  than  horticul- 
ture. But  is  this  true?  While  horticulture  Is  one  of  the  youngest  it  la 
one  of  the  most  rapidly  developing  arte  In  this  country. 
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The  f^nlt  iDteiesta  «)oiie  of  sutes  like  California,  New  York,  OUo, 
Ulcblgui  and  oihers,  are  great  and  eoiiBtaiitl;  growing.  The  forcing  of 
wtQier  vegetables  and  the  caldratloD  of  the  flner  prodncti;  of  the  kitchen 
garden  are  rapidly  extending  and  becoming  more  and  more  profitable. 
Commercial  florlcnltnre  U  developing  with  marvelonB  rapidity,  and  a  gen- 
eral home  Interest  In  flowers  and  ornamental  gardening  has  broadened. 
By  a  broad  and  liberal  interpretation,  horUcultnre  embraeea  many  divis- 
ions and  Id  each  or  these  there  Is  a  growing  demand  for  Instrnction  and 
training.  At  what  place  can  this  demand  be  so  well  met  as  In  onr  conntry 
schools?  The  subject  should  be  tlioronghly  agitated  and  brongbt  before 
the  attention  of  every  rnral  commnnlty.  It  appeals  to  every  practical  man. 
Horticulture,  In  its  divisions  and  by  its  methods,  furnishes  technical  train- 
ing, usefal  knowledge,  and  Intellectual  cnltnre. 

Shonid  yon  say  there  is  no  time  for  auch  training,  then  time  should  be 
made  for  It.  There  are  few  country  schools  where  something  could  not 
well  be  omitted  or  postponed  in  favor  of  this.  To  train  the  eye  and  hand, 
to  Btlmnlata  the  power  of  obHervaUon,  to  awaken  an  appreciation  of  the 
beautiful,  In  short  to  develop  all  the  faculties  of  body  and  mind  Is  the  aim 
of  modem  education,  n^hat  better  than  manual  training  In  horticulture 
can  aid  In  securing  this  end? 


An  iHTBRNATiONAi.  ooiNAQE.    By  Hknry  Farquhar,  Axst.  Statistician, 
Dept.  of  Agriculture,  WosliiDgton,  D.  C. 

[ABSTKACT.] 

Examination  of  arguments  opposing  and  favoring  the  coinage  of  pieces 
to  be  current  In  more  than  one  country ;  (I)  The  fact  of  tlte  trial  and  fail- 
ure of  sncb  a  system  In  the  middle  ages;  (2)  The  facilitation  of  commerce 
and  avoidance  of  inconveuLence,  delay  and  fraud  to  travellers.  Wliy 
any  adopted  coinage  should  be  based  on  the  French  system  of  weights. 
Relations  of  a  proposed  nnit,  of  nine  grammes  of  fine  gold,  to  various 
coinages  now  prBvolilng :  precisely  SI  francs  or  lire,  almost  precisely  Ti 
roubles,  and  nearly.  3  dollars  (Ce.98},  or  ten  British  half-crowns  (295<i 
9i  h.  c  ),  or  26  German  marks  (26.11),  or  80  Aostrlan  crowns  {W.62),  or 
16  Netherland  guilders  (1*.B8). 


;;  BRIKO    *    PAPBR  ON  RBCICMT  8TATUTB  LAW,    AND  CASE  LAW,  OR 
JDDOB-MADB    LAW   OX  8UICIDK,  WFTH  BTATI9T1C8,  BTC.     By  W.  Lank 

O-Nbill,  LL.D..  World  BoUdlng,  New  York.  N.  Y. 
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EXECUTIVE  PROCEEDINGS. 


REPORT  OF  THE  GENERAL  SECRETARY. 


Thb  Forty-fourth  MisriKa  of  the  American  ABSoclatloa  for  the  Ad- 
vaocement  of  Scleuce  'was  called  to  order  In  General  Session,  on  Thars- 
day,  AiigaBt29,  I896,at  10  i.M .,  In  the  Tonog  Ueii's  Christian  Assoctatton 
Hall,  SpringDeld,  Hmb.,  by  Prof.  F.  W.  Phtmah,  the  Permanent  Secre- 
tary of  the  AssoclatloD.  Frofessor  Putnam  read  the  following  letter  from 
the  retiring  President:— 

lioTTiRDAH,  Holland,  Ang.  U,  1S96. 
Dbar  PRorKWOR  Putnam  :— 

After  waiting  until  after  thu  last  date  which  woald  bring  me  back  In 
time  for  the  meeting  of  the  Asso^lntion,  before  deciding  abont  It,  I  And 
myself  obliged  to  remain  on  this  ah'.a.  My  wife's  health  Is  not  sofflclently 
improred  for  her  to  retnrn,  and  with  many  regrets,  I  shall  have  to  forego 
the  honor  of  reading  my  Address  before  the  Association,  and  the  pleasure 
of  Joining  In  the  diacasslons  or  Section  H. 

I  shall  feel  under  many  obUiiatlonB  Id  addition  to  those  I  already  owe 
jou,  which  are  namerous.  If  you  will  have  some  one  read  the  address  Tor 
me,  and  explain  to  the  meml>ers  the  canae  of  my  absence. 

1  heartily  wish  for  the  Association  a  successful  meeting,  and  sincerely 
regret  that  I  shall  not  be  there  to  perforin  my  share  of  the  duties  con- 
nected with  It. 

Very  cordlally'yours, 

D.  0.  Bkimtom. 

After  annonncing  that  the  Address  of  President  Bbinton  would  be  read 
at  the  evening  session  by  the  General  SscR^rARr,  the  Fkrhanbnt  Sec- 
RBTARY  called  Frof.  Wh,  H.  Brbwbr,  of  New  Haven,  the  Senior  Vice 
President,  to  the  chair. 

Professor  Brewek  then  introduced  the  President-elect,  Prof.  E.  W. 
MoRLBY,  of  Cleveland,  In  the  following  words ; — 

Ladles  and  Gentlemen :— It  Is  a  custom  of  this  Association  that  the 
retiring  President  Introduce  the  i n -coming  Pret>ldeot  at  the  opening  of  the 
Orst  public  session.  The  letter  just  read  by  the  Secretary  explains  the  ab- 
sence of  President  Brlnton  and  why  the  dnty  devolves  upon  roe.  Hy 
fnncUon  here  is  a  very  simple  one.  Bat  for  the  palnfnl  cause  of  my 
A.  A.  A.  S.  VOL.  XLIV  24  (869) 
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being  called  to  perform  it,  tt  'woald  be  a  very  pleasaotone.  Except  for  the 
requirements  of  formality,  the  new  President  needs  no  IntToductioD  to  tbe 
members  of  the  Association.  All  are  fsmlllaj  with  his  publtsbed  works, 
and  his  person  is  famlUar  to  all  the  older  members  by  hla  presence  at 
these  meetings  for  more  than  a  quarter  of  a  century. 

Bnt  those  In  the  audience,  not  professionally  engaged  in  scienUflc  worli, 
may  not  be  familiar  with  the  reasons  why  he  has  been  thus  honored.  Oar 
new  President  Is  probably  most  widely  known  to  the  scientific  men  of  tlie 
world  because  of  his  masterly  Investigation  ot  tlie  chemical  composition 
or  the  atmosphere,  a  matter  of  Interest  to  every  creature  that  breathes. 
Analyses  of  air  ttave  been  made  from  the  earliest  days  of  chemical  science, 
bnt  aU  the  earlier  ones  were  made  under  the  older  aud  cruder  methods, 
and  In  comparatively  limited  numbers.  They  might  be  reckoned  perhaps 
by  the  score,  bnt  his  are  to  lie  reckoned  by  tlie  thousands.  They  were 
perrormed  In  accordance  with  methods  devised  by  him,  were  continued 
day  after  day,  month  after  month,  year  after  year,  in  every  state  of  the 
weathur  and  nndei  every  condition  of  temperature  and  barometric  pres- 
sore.  The  Ingenuity  with  which  the  methods  were  devised,  the  scientific 
accuracy  with  which  the  analyses  were  performed,  the  diligent  patience 
with  which  the  work  was  conducted  nnder  many  dlfflculties,  tbe  untiring 
zeal  with  which  they  were  continued  for  so  many  years,  were  calcnlated 
to  Inspire  the  confldence  of  sclentlflc  men  and  awaken  the  admiration  of 
the  thinking  public.  It  therefore  gives  me  pleasure  to  Introduce  to  you, 
as  President,  to  preside  at  the  Hessions  during  our  meeting  here.  Prof. 
Edward  W.  Morley, 

President  Mori.ky  thereupon  took  the  chair  and  called  upon  the  Rev. 
Bradlky  Oilman,  Pastor  of  tlic  Church  of  the  Unity,  to  invoke  the  Dl- 
rlne  Blessing  upon  the  Association. 

After  the  invocation  President  Morlbv  Introduced  ex-Lleutenant  Gov- 
ernor William  H.  Hailr,  President  of  the  Local  Committrb,  who 
delivered  tbe  following  address  of  welcome  :  — 

I  have  been  delegated  by  the  local  committee  of  arrangements  to  extend 
to  the  members  of  this  Association,  who.are  here  with  their  kindred  and 
friends,  a  most  cordial  welcome  to  our  "  city  of  homes."  I  may  be  par- 
doned for  calling  your  attention  to  the  fact  that  the  birth  of  Springfield 
was  practically  contemporaneous  with  the  beginning  of  the  history  of  the 
old  Bay  Stale.  It  Is  related  that  once  npon  a  time  a  member  of  the  Fim 
church  of  this  city  was  boasting  of  Its  anUqnlty  to  a  friend.  Said  he, 
"Our  church  was  organized  In  1637."  His  friend  replied;  "Ton  must  be 
entirely  mistaken  in  jour  date,  for  the  Pilgrim  fathers  did  not  come  to 
this  country  till  1620."  "That  is  very  true,"  said  the  otber,  "but they 
started  for  Springfield  as  soon  as  they  landed." 

It  seems  to  us  that  in  the  contemplation  and  discussion  of  the  sci- 
entific problems  which  will  engross  yoar  attention,  no  more  suitable  place 
could  be  found  than  our  Connecticut  river  valley,  with  Its  historical  asso- 
ciations. Us  environment  of  many  Institutions  of  learning  and  its  great 
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varletj  of  Industries.  ThBt  joarconveiitloD  wtllbeasnccesewetrustaad 
believe  coDfldeotl;.  Tbat  Its  result  'will  have  a  beneOclal  effect  upon  this 
commuDltf  ne  know  In  advance.  This  is  an  age  which  is  demaQdlng  the 
fnllest  erposltloD  and  eiplanatlon  of  the  wonderful  phenomena,  hitherto 
ao  enUrelf  hidden  In  obscarlty,  that  science  is  bringing  to  light.  What  a 
vast  amonnt  an  all-wise  providence  has  In  atore  for  us,  which  will  In  due 
time  be  made  plain  to  hnmanlty !  and  it  is  the  privilege  of  this  Association , 
ivhich  embraces  in  Its  membeTS  so  many  who  have  achieved  marked  sue. 
cess  In  the  realm  of  science,  greatly  to  advance  the  canse  of  sclentlflc  re- 
search and  knowledge. 

It  has  been  the  endeavor  of  the  local  committee  so  to  arrange  for  the 
serifs  of  meetings  you  will  hold  as  best  to  subserve  the  convenience  of 
the  Association.  The  varlons  bnlldlngs  and  halls  you  will  occupy  have 
been  most  cheerfully  placed  at  yonr  disposal.  An  opportunity  will  be  af- 
forded yon  to  visit  some  of  our  neighboring  cltiesand  towns,  the  result  of 
which  we  doubt  not  will  be  fonnd  Interesting  and  Instructive.  Arrange- 
ments for  social  entertainments  have  been  planned. 

We  trust  that  your  stay  with  us  will  be  very  enjoyable  and  as  you  leave 
our  city,  having  made  observation  of  Its  splendid  location.  Its  beautiful 
park.  Its  pobllc  buildings,  its  homelike  residences,  and  Its  varlons  indns- 
trles,  Its  wide-awake  and  progressive  citizens  believe  that  you  will  have 
come  to  the  conclusion  that  Springtield  is  a  city  which  possesses  the  ele- 
ments of  success  and  has  before  It  bright  promise  for  growth  and  pros- 
perity. We  also  trust  you  will  hereafter  look  back  upon  this  convention 
as  one  of  great  Interest  and  proflt  to  your  Association. 

President  Morlby  then  Introduced  The  Honorable  Charles  L.  Lono, 
Mayor  of  Sprtngfleld,  who  was  received  withgreat  applause  and  delivered 
the  following  address  of  welcome  :— 

Hehhkrs  of   thb  Aubrican  AssociAnoN  fok  the  Advahcbhent  or 


Ladibb  and  Gbntlchkn: 

More  than  a  third  of  a  century  has  passed  away  since  this  Association 
last  met  In  this  city,  on  the  third  day  of  Augnst,  1SE9,  for  the  purpose  of 
holding  Its  thirteenth  convention.  Prof.  Stephen  Alexander,  that  distin- 
guished astronomer  whose  writings  attracted  the  attention  of  sclentlflc 
BCholars  of  this  country  and  or  other  lands,  presided  at  the  meeting. 

The  political  and  scientific  changes  which  have  taken  place  during  the  pe- 
riod that  has  passed  have  been  many ;  and  they  have  been  as  remarkable 
as  they  have  been  numerous. 

When  that  convention  assembled,  human  slavery  was  a  legalized  instl- 
tntlon  in  the  Southern  States,  and  the  great  question  of  Its  extension  into 
the  territories,  and  of  their  admission  Into  the  Union  cursed  with  its  blight, 
agitated  the  people.  Two  months  had  scarcely  passedafter  thcconvention 
adjourned,  before  the  country  was  convulsed  with  excitement  over  the 
IneurrecUon  at  Harper's  Ferry,  and  within  two  years  the  storm,  which  had 


id  By  Google 


372  BXKODTITB  FROOXEDIHQS. 

for  SO  long  been  gathering  and  whlcb  was  to  settle  forever  the  great  qnes- 
tlon  of  state  rights  and  hDman  slarerr  In  this  conntrr,  broke  with  terrlflc 
faryapoQ  oar  beloved  land,  drencbtng  it  In  fraternal  bloodshed  in  a  con- 
flict nneqaalled  In  Ita  magnitude  and  nnsnrpassed  In  the  Importance  of  the 
resnlts  achieved . 

No  doubt  the  learned  men  who  assembled  at  that  convention  were  prond 
of  the  saccesB  which  had  thus  far  crowned  sclentlQc  Inveatlgatlon,  and 
gloried  in  the  great  advance  which  had  been  made.  Bnt  so  great  have 
been  the  dlBcoverleB  which  have  followed,  and  so  woaderf  nl  bare  been  the 
changes  which  these  discoveries  have  wrought,  that  we  can  hardly  appre- 
ciate that  many  of  the  great  aclentiflc  troths  of  t4>H!laj  were  but  cantlouslj 
advanced  theories  at  that  time. 

It  was  daring  the  year  preceding  that  convention  that  the  piper  of  Wal- 
lace "  On  the  tendency  of  varieties  to  depart  Indeflnltel;  from  the  original 
type  "  and  Darwin's  paper  "  On  the  tendencies  of  species  to  form  varie- 
ties," were  read,  alraultaneonslj,  before  the  Llnniean  Society.  On  theArst 
of  October  following  that  convention,  Darwtn  published  fats  "  Origin  of 
Species,"  which  more  than  a  decade  later  caused  the  French  Academy  to 
reject  him  as  a  candidate  for  membership  by  a  rote  of  more  than  two- 
thirds,  one  of  its  members  declaring  that  the  "  Origin  or  Species  "  was  a 
mBsB  of  assertions  and  absolutely  gratuitous  hypotheses,  often  evidently 
fallacious." 

Trnly,  "  the  stone  which  the  builders  refused  Is  become  the  headstone 
of  the  corner,"  for  the  doctrines  of  Darwin's  work  are  now  recognized 
Bud  accepted  by  the  learned  and  scientlflc  of  the  civilised  world ;  and  evo- 
Intlon,  which  was  for  years  scorned  and  rejected  not  only  by  the  great 
majority  of  the  scientlflc,  but  by  pretty  much  everybody  whose  views  npon 
the  subject  were  entitled  to  weight,  Is  now  universally  accepted. 

During  this  period  the  doctrine  of  spontaneous  generation  received  the 
aggressive  attention  of  scientists.  Thevlews  of  the  learned  Pasteur,  which 
were  opposed  to  this  doctrine,  were  contested  and  were  suppoied  to  have 
been  refuted  by  the  experiments  of  Wyman.  The  theory  of  spontaneous 
generation  Is  no  longer  accepted,  bntontof  the  agitation  which  It  created, 
was  bom  the  new  science  of  Bacteriology. 

Indeed,  during  the  period  of  which  I  am  speaking,  the  progress  In  geo- 
logical, zoological,  physiological  and  astronomical  science.  In  chemiBtry 
and  in  physics,  has  been  marvellous.  The  wonderful  development  and 
ntillzatlon  of  electric  forces,  which  forms  such  a  marked  demoostratlon 
of  the  value  of  scientific  research,  was  not  then  dreamed  of.  Even  the 
Atlantic  cable  had  not  been  soccessfully  l^d,  and  the  resnlts  of  the  won- 
derful Inventions  of  Edison,  of  Bell  and  of  many  others  of  the  great  dis- 
coverers and  inventors  of  the  electrical  world,  were  not,  for  a  moment, 
contemplated. 

The  doctrine  of  the  antiquity  of  man,  which  sought  to  place  and  which 
now  places  his  origin  far  back  beyond  the  period  of  six  thousand  years, 
which  was  then  zealously  contested,  is  now  not  only  adopted  by  sclentlstH 
bnt  Is  swallowed  complacently  by  all  the  well  Informed  wlthont  any  shock 
to  their  religious  feelings. 
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These  gretH  adTances,  which  have  entert^ned,  enltgblencd  uiil  Improved 
the  mind,  andadded  greatly  to  the  comfort,  happiuesi  and  welfare  of  man- 
kind,  aretheresnlt  of  liiveBtigatlon  and  stud;  by  men  ancbas  those  of  700 
'Whose  lives  are  devoted  to  scientlllc  reseaTch  and  who  are  here  aeeembled 
as  an  AsBOclatlon  under  a  consUtutloii  proclaiming  Its  object  to  be ;  "By 
periodic  and  migrator;  meetlnga,  to  promote  Interconrae  between  those 
who  are  cnltlvatlng  science  In  dlObreat  parts  of  America,  to  give  a  atrongcr 
and  more  general  impulse  and  more  sjatematlc  direction  to  sclentlflc  re- 
search, and  to  procure  for  the  labors  of  sclentlllc  men,  increased  faclltUes 
and  a  wider  nsef  nine  Ha." 

You  have  assembled  in  a  city  which  has  cprunK  from  one  of  the  earliest 
settlements  in  this  commonwealth.  Here,  two  hnndred  and  sixty  years 
ago,  the  rnde  cabins  of  the  first  white  settlers  were  erected.  Here  oar 
Puritan  ancestors  fonnd  in  large  numbers,  contented  and  happy  In  their 
savage  f  reedonj  and  ignorance,  the  American  Indian,  from  whom  they  ob- 
tained by  purchase  the  land  npon  which  our  city  Is  built  and  with  whom, 
for  a  period  of  forty  years,  they  lived  In  uninterrupted  peace. 

Here,  as  declared  in  the  first  of  the  article*  adopted  for  their  fature  gov- 
ernment, they  laid  the  foundation  of  their  future  growth  and  prosperity 
in  the  principles  of  the  Christian  religion ;  and  here,  as  a  result  of  those 
principles,  the  Industry  and  honesty  of  our  predecessors  and  the  aggres- 
sive qualities  of  our  people,  we  have,  to-day,  a  well  governed,  a  prosper- 
ous and  beautiful  city,  surrounded  by  natural  scenery  which  excites  the 
admiration  of  all  lovers  of  nature;  a  city  which.  In  population,  in  trade 
and  In  Its  Industries,  Is  deservedly  recognized  as  the  metropolis  of  Western 
Massacbusetts. 

I  am  greatly  honored  In  being  the  representative  of  snch  a  city,  and  as 
Its  representative  in  extending  to  you  a  cordial  welcome  to  our  borders, 
to  an  association  with  our  people,  to  an  examlnaUon  of  onr  Instltatlons 
and  to  such  entertainment  as  we  may  be  able  to  provide  for  you;  and  I 
assure  you  that  by  your  presence  our  citizens  appreciate  that  they  are 
greatly  bonored  by  reason  of  your  high  standing  as  Individuals,  your  pro- 
fessional attainments,  and  the  reputation  of  your  Association,  whose  11- 
InelrlouB  work  In  the  past,  will  he,  I  am  sure,  excelled  by  the  results  which 
win  crown  its  labors  in  the  future. 

Replying  to  the  honorable  gentlemen  who  had  wetcomed.the  Association 
Fresident  Moklst  said  ;— 
Okhtlkmen  : — 

That  which  you  say  tons  ot  the  beauty  of  SprlngSeldand  of  the  scenery 
of  this  fertile  valley  commands  our  cordial  assent.  We  listen  with  delight 
to  the  survey  of  the  general  progress  of  science  since  our  last  meeting  In 
your  city,  which  you  state  with  so  much  faimesH,  and  with  so  much  justice 
and  so  much  breadth  of  view.  Bat  the  best  of  all  nre  the  words  of  hearty 
audgenerons  welcome  which  are  so  grateful  to  us,  because  thej  assure  us 
of  a  profitable  meeting,  and  promise  ns  delightful  Intercourse  with  your 
citizens. 
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HMsachuBsttB  1b  the  last  place  on  the  r&ce  of  the  ettrth  wliere  this 
Association  could  poss1bl;be  mkdeto  feel  like  ft  stmuger  andan  alien.  It 
was  an  act  of  yoar  legislature  'which  incorporated  us.  Of  our  fortj-tvo 
Preeldente,  Massachusetts  can  flitrlj  claim  as  her  citizens  not  less  thin 
seven,  or  one-sixtb  of  the  whole  number.  Almost  from  time  Iminema- 
riai  one  Permanent  Secretary  after  another  has  been  elected  from  Hasn- 
chnsette.  Wehave  met  at  Cambridge, at  Springfield,  at  Salem,  at  Boelon 
and  again  at  Springfield. 

Let  me  Intemipt  for  a  moment  my  reply  to  your  welcome.  Some  of  ra, 
for  whom  the  backward  view  covers  the  larger  part  of  the  visible  heav- 
CD8,  would  recall  something  of  onr  meeting  here  In  I8G9.  There  are  nott 
on  our  Uat  the  names  of  twenty-one  who  were  members  of  our  AasoclatioD 
at  tiiat  time.  Its  President  was  that  Professor  Alexander,  of  whom  tb« 
Honorable  Mayor  of  thla  City  has  already  spoken.  The  Vlc«  President 
(there  was  but  one)  was  a  moat  distinguished  citizen  of  Massachasetts. 
who  was  the  first  President  of  the  Society  which  was  tlie  parent  of  om 
own,  known  all  over  the  world  for  his  masterly  labors  In  geology.  Dr. 
Edward  Hitchcock  of  Amherst.  The  General  Secretary  and  the  Perms- 
Dent  Secretary  were  Professors  William  Chanvenet  of  St.  Louis  and 
Joseph  Loverlng  of  Cambridge. 

Of  those  who  became  members  of  tliis  Association  at  oar  Springfield 
meeting,  eighteen  have  maintained  their  membership  to  the  present  that 
or  to  their  decease.  But  four  of  these  are  Uvlng.  Professor  O.  F.  Bar. 
kcT  ts  known  to  us  all ;  some  of  ns  think  his  coropendinm  of  physics  is  the 
best  in  the  English  language.  Dr.  Samuel  H.  Scudder  is  known  for  bis 
work  on  the  bibliography  of  science,  and  for  his  many  labors  in  entomol- 
ogy :  this  AsBoclfttlon  has  published  a  memoir  of  his  on  fosail  butterflies. 
Froressor  Henry  A.Ward  Is  again  here,  making  an  exhibit  of  mlneralogical 
and  geological  specimens  which  Is  a  source  of  mnch  pleasure  to  many  of 
our  own  numl>er  and  of  the  pabllc.  Of  those  whom  we  have  lost  I  may 
mention  Henry  B.  Nason  of  Troy,  Lewis  M.  Bntherford  of  New  Yort, 
and  James  Craig  Wutson  of  Ann  Arbor. 

The  number  of  our  members  in  attendance  at  that  meeting  was  large ; 
we  may  be  sure  that  when  such  officers  presided  and  such  men  became 
members,  the  meeting  cannot  but[haTe  I>een  a  successfui  and  profitable 

Gentlemen :— Tour  welcoine  was  especially  gratehd  to  us,  because  II 
exhibited  an  appreciative  Interest  In  us  and  in  onr  work.  Such  an  appre- 
ciative interest  has  been  exhibited  In  other  ways.  On  eight  days  daring 
the  summer  I  have  been  where  I  read  a  Springfield  morning  paper.  Four 
of  these  papers  contained  articles,  of  at  least  ball  a  column,  written  with 
dignity,  with  adequate  information,  not  without  literary  graces  of  style, 
which  were  devoted  to  this  Association;  therefore,  In  the  Judgmentofa 
practised  editor,  many  of  those  who  read  your  daily  papers  have  some 
Intelligent  interest  In  our  Aasoclatlan,  its  history,  its  object,  Its  methods, 
in  the  history  of  our  sister  associations  In  other  countries. 

Tonr  words  of  welcome  express  the  same  appreciative  interest,  tbej 
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conflrm  tb«  fSTorable  Impresaloo  we  have  received,  and  All  ns  with  pleas- 
(iTable  antlcip&tlona. 

We  know  sometbinf;  of  Hasaachnaetts,  and  of  whataort  of  welcome  we 
might  reasonabl;  expect.  We  know  of  Maaaachii setts,  though  not  man; 
of  ns  are  its  citizens  or  Its  children.  In  the  Intention  of  Its  foondera,  oor 
Association  includes  the  whole  of  this  continent;  in  accampUshed  fact 
our  meniberahip  represents  perhaps  every  state  of  this  nnlon  and  every 
province  of  the  great  dominion  to  the  north  of  us,  and  a  few  from  coun- 
tries or  Islanda  to  the  south  of  us.  Many  of  us  have,  therefore,  grown 
up  under  other  Influences  than  those  of  Massachusetts.  We  come  from 
other  strains  of  colonisation.  We  owe  allegiance  to  other  local  Instlta- 
lions.     We  have  learned  to  revere  other  local  traditions. 

Bnt  we  all  cordially  agree  in  saying  that.  In  all  those  things  in  which  the 
cUlzensof  a  commonwealth  ought  lo  feel  tlie  highest  pride.  Massachuaetts 
Is  unsurpassed.  No  contributions  to  political  thought  have  been  greater  or 
better  than  hers;  no  moulding  of  political  or  social  Institutions  has  been 
"Wiser  than  hers;  nowhere  on  the  continent  ti  an  literature  touched  a  higher 
level  than  on  her  shores  or  her  western  hllln;  nowhere  has  high  thinking 
been  better  combined  with  living  made  subservient  to  the  Intellectual  life. 
We  seetbcse  things — we  admire,  bnt  we  do  not  wonder,  for  we  know 
the  stock  which  llrst  settled  Massachusetts  Bay.  Putting  religion  in  a 
place,  some  think,  too  high  for  mortal  powers,  they  came  from  school  and 
college  In  the  old  world,  and  brought  to  the  new  a  profound  sympathy 
with  learning  and  scholarship  and  literature.  These  men,  their  spirit, 
their  foundations  of  universities,  their  keen  Intellectual  life,  have  made 
this  commonwealth  one  whose  guests  we  are  proud  to  be,  sure  of  welcome, 
sare  of  appreciative  welcome,  which  receives  ns  for  what  we  are- 

We  are  an  association  for  the  advancement  of  science.  Some  of  us  ad- 
vance science  cbleQy  by  expressing  our  interest  in  it.  Some  of  us,  bur- 
dened with  mnch  teaching,  find  in  tliat  the  limit  of  our  opportunities. 
But  some  of  us  try  tn  enlarge  the  borders  of  science,  and  to  add  to  the 
world's  stock  of  knowledge.  These  last  ought  to  be  considered  as  the 
more  Important  part  of  our  society,  and  aa  the  proper  Index  to  its  char- 
Now,  the  advancement  of  science  ministers  chiefly  to  purely  Intellectual 
wants.  Science  is  not  the  apple  tree  nor  the  vine,  bearing  fruit  for  the 
body.  It  Is  the  elm  or  the  Illy;  carefully  nurtured,  highly  prized,  because 
It  ministers  to  higher  necessities,  to  Intellectual  or  esthetic  wants.  Of 
course,  many  purely  acIenllBc  discoveries  have  become  the  baals  of  In- 
ventions which  have  conferred  enormous  material  beneStsj  some  value 
science  chiefly  or  wholly  because  of  the  promise  of  farther  mnterlal  ad- 
vantages; they  esteem  the  elm  because  sometime  It  may  perhaps  support 
the  vine.  But  we  wlio  love  science  and  give  to  It  much  labor  and  weari- 
ness, value  It  chiefly  because  of  the  Intellectual  benefits  which  it  confers 
on  oar  race.  And  in  this  ancient  commonwealth,  we  feel  that  yon  value 
every  source  of  Intellectual  npltftlng  and  intellectoal  inspiration.  We 
think,  and  I  am  sure  so  do  you,  that  this  world  is  a  better  place  for  men 
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to  live,  now  that  we  know  Its  size,  even  If  we  c&n  make  no  material  profit 
from  the  koowledKe.  We  thlnt,  with  yoa,  that  this  continent  is  a  better 
home  foT  Intellectual  beings,  now  tbat  the  blator;  of  itA  formation  has 
been  made  out  bj  the  combinedlabora  of  so  man;  eminent  geologists,  and 
baa  been  told  with  such  a  wealth  of  learning  and  anch  skill  of  exposition 
bv  one  of  our  past  Presidents,  wlio  has  lieen  taken  from  as  since  we  last 
met,  not  till  he  had  completed  bin  work.  The  knowledge  of  the  diKtauce 
of  the  sun  makes  no  one  richer,  or  warmer,  bat  It  makes  some  of  ns,  hap- 
pier, b;  satlsfjrlng  the  ennobled  and  ennobling  cnrioslt;  which  seeks  to 
learn  all  which  Is  now  nnknown. 

So  we,  who  are  fascinated  with  science.  Justify  onr  devotion  to  It  by 
the  intellectual  beneQts  which  onr  devotion  confers  on  onr  fellow  men. 
So  we  ask  f  on  to  receive  us,  not  as  engineers,  promising  new  stmctares 
or  flying  ships;  not  as  Inventors,  creating  new  sources  of  Income  and  new 
comforts;  not  as  ethical  teachers,  for  science  cannot  change  human  natore 
or  the  social  order ;  not  even  as  those  who  woald  make  two  ears  of  com 
grow  where  one  grew  before;  bat  as  those  who  woald  make  two  lilies 
grow  for  one  in  the  garden  of  the  nation's  intellectnal  life. 

We  wish  we  conld  make  some  return  for  your  generous  welcome,  In 
kind,  In  any  way ;  but  we  cannot.  We  can  only  thank  you ;  we  thank  yon 
again,  and  again. 

At  the  close  of  President  Morley's  address,  the  Oenbral  Secretirv 
made  the  following  annonn cements : — 

1.  Owing  to  the  unavoidable  absence  of  the  Vice  Presidents  of  Sections 
A  and  F,  the  Coumcil  presents  the  following  noniinatlons : 

For  Vice  President  of  Section  A,  Prof.  Edoar  Frisbt  of  U.  S.  Naval 
Academy,  Washington,  D.  C. 

For  Vice  President  of  Section  F,  Lkland  0.  Howasd,  Chief  of  Divis- 
ion of  Entomology,  Department  or  Agriculture,  Washington. 

On  motion  the  Genebal  Sbchetary  was  unanimously  directed  to  cast 
the  ballot  of  the  Association  for  the  above  nominees,  which  was  done,  and 
they  were  declared  elected. 

2.  The  Council  recommends  tbat  the  sessions  of  the  Sections  of  the 
Association  be  on  Friday,  Monday,  Tuesday  and  Wednesday,  from  10 
A.  M.  to  IS  u.,  and  from  2  to  6 p.  h.,  vrith  the  exception  of  Monday  after- 
noon, when  the  sections  will  adjourn  at  4  o'clock.  This  recommendation 
was  on  motion  adopted  by  the  Association. 

8.  That  Sections  F  and  G  had  agreed  to  postpone  the  proposed  Joint 
session  of  Friday  morning  to  Monday  morning,  and  that  section  F  would 
meet  In  Evangelist  Hall  on  Friday  morning  to  hear  such  papers  as  required 
lantern  Illustration. 

4.  All  reports  of  Special  CoMMrrrBBS  of  the  Association  mnst  be  pre- 
sented not  later  than  Monday. 

fi.  The  CODKCIL  directs  the  reading  of  the  following  communications, 
relative  to  the  resolntions  of  the  Association  at  the  last  meeting,  on  the 
subject  of  protection  of  public  forests : 
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UitUed  State*  Department  nf  Agrfmltttre, 

Offlet  of  '*«  Sreretar^, 
Waihingion,  I).  C.  Jan.  US.  ISBB. 
r.  W.  PVXKJJt,  PBBMAHUrt  SBCKITART, 

ahkricah  aieociatiok  for  thb  advakoekekt  ov  sciehce, 
Fbabout  Mvskvu,  Hasvaku  Umivekbitv, 

CjU<BIUI>OB,  HASSACHUiETTS. 
DBAH  8Ih:— 

I  l»TO  ttie  honor  to  ackDOwledge,  In  the  absence  ot  the  Secreutrj',  the  receipt  ot  a 
coprof  reeolntlona  pnaaed  by  the  American  ABBOClsUon  for  the  Advancement  of  Bcl- 
enu,  recoDi mending  leglBlaUon  tor  Ibe  protection  of  the  ]>ubllo  foregta.  1  need  not 
add  that  thli  Department  U  fully  Ingrmpathy  with  Cheobjecia  and  ineaBures  propoeed 
lu  the  »et  ot  resolutlona.  The  tact  th&l  the  Senretar;  1b  the  Preeldent  of  the  American 
Foreetry  Aaaoclatlon  may  be  safflclent  aesnrance  that  hla  sympathy  Ilea  In  the  same 
direction. 

RCBpecttully, 

ClU».   W.   DlBNBT,  JU., 

Acting  Secrftory. 


Wathiaglm,  D.  CJanimrySO,  189K. 

1  have  the  booor  to  acknowledne  the  receipt  of  a  copy  of  the  Keflolullon  of  the 
American  AeeoclatloD  for  the  Advaocement  of  Science  In  the  matter  of  the  prolectlDD 
and  raUona]  nae  of  our  toresl  reBerree,  and  Bngsegtlnn  the  eatabllBhinept  of  a  chair 
ot  torestry  at  Weet  I'oint,  and  beg  to  qaote  for  the  Information  of  the  Society  the  re- 
marks of  the  Major  General  Commanding  the  Army  upon  the  anhject,  dated  the  2»d 
Inalant,  In  whOBS  ilewB  I  concur. 

"  The  flrst  and  second  of  (he  BeeolntlonB  of  the  American  AsBuclatlDn  for  the  Ad- 
vancement of  Bclenoe  are  anrely  worthy  of  the  moet  cordial  approval.  In  respect  to 
the  third  BCBOlntlon,  It  mnBt  doubtleas  be  admitted  that  the  military  forces  of  the 
Dnlted  States  mast  be  employed  for  the  protection  of  property  of  bo  great  ralue  sb  the 
palillc  resenatlonB,  bo  long  as  no  civil  organization  1b  provided  forthe  purpoAe.  But 
In  the  InterCBl  of  the  military  service,  It  Is  hoped  (hat  enoh  employment  will  be  only 
temporary.  However  thle  may  be,  only  a  small  fraction  of  the  Army  can  ever  be  em- 
ployed in  that  way-  Hence,  there  can  be  no  necesalty  tor  general  education  of  the 
ofScere  ol  the  Army  In  the  art  ot  toren(ry.  The  time  allotted  to  the  Mrnrse  ot  iDstruc- 
tlon  al  Ibe  Hllltnry  Academy  Is  now  thoroughly  occupied  by  HubJeclB  ot  education, 
all  of  which  are  Indispensable  to  the  efficiency  of  all  officers.  It  cannot  therefore  be 
adTlaedtbataChBlrafFareetry  lie  eeUliUshedat  West  Point." 


Very  reBpecItully, 

Job  Br  H  B.  Dob, 

Aaittant  Stcrttarp  r^] 


BaI.eh,  Mahb. 

The  Permanent  Srcrbtahy  then  called  attentionto  the  annnnnceiiients 
of  the  meetinga  na  givan  on  the  dail;  profcr&m,  And  stated  that  In  the  ab- 
sence of  tbe  retiring  President,  the  presidential  addreBB  wonld  be  read  by 
Prof.  Jab.  Lewis  Howe,  the  OeneTiI  Secretary. 

The  Secretary  of  the  Local  Committee   Mr.  Wu.  A.  Webster,  called 
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ftttenttoa  to  varloua  polDts  given  Id  the  dally  program,  to  tbe  tact  that 
rooms  for  "Section  Q"  were  provided  acroea  the  street  from  the  head- 
qntLTters,  and  to  the  luoch  dally  at  Armor;  Hall. 

Prof.  Wm.  Okr,  Jr.,  Chairman  of  Committee  on  Eicnrsions,  made  sev- 
eral annouDcemente,  after  which  the  SeBHlon  adjourned. 

EVKNiKO  Skssion  of  Thurbdat,  Auq.  29.  The  Association  convened 
in  the  Court  Square  Theatre.  President  Morlky  in  the  chair.  Id  b  fevr 
words  the  President  deplored  the  absence  of  Dr.  D.  G.  Bhintom,  the  re- 
tiring President,  and  Iiitrodnced  Prof.  Huwk,  the  General  Secretary,  who 
read  President  Brinton's  address,  npon  "  The  Alms  of  Anthropology." 
[The  address  is  printed  in  full  elsewhere  in  this  volume.] 

After  the  address  an  adjonrnment  was  mnde  to  the  City  Hall  where  a 
reception  was  tendered  the  Association  by  the  Lambs'  Rrception  Cov- 

Grnkral  Session  of  Friday,  Auo.  30.  The  Association  was  called  to 
order  In  the  usual  place,  the  Frvsident  in  the  cb^r. 

The  Gknkrai.  Skcrktauy  announced  that  the  place  of  meeting  of  Sec- 
tion D  hud  been  chaoged  to  Room  4,  High  School  Bnlldlng. 

Ad  abstract  of  the  Treasurer's  report  was  reod  by  B.  S.  Woodwakd. 
Treasurer. 

An  abstract  of  the  Finance  reportof  the  Permanent  Secretary  was  read 
by  F.  W.  Putnam,  Permanent  Secretary.  [These  reports  appear  in  foil 
elsewhere  in  this  volume.] 

The  following  rcsolntlon  was  then  passed  and  ordered  to  l>e  transmitted 
to  President  Brinton  : — 

Jiesolved :  That  The  American  Association  for  the  Advancement  of  Sci- 
ence, in  Be sston  assembled  at  Springfield,  conveys  to  Its  retiring  President, 
Dr.  D.  G,  RrlnCon,  the  eiipresslon  of  Its  sincere  sympathy  with  him  In  the 
serious  Illness  of  Mrs.  Brinton,  and  Its  regret  at  his  Inability  for  tliat 
reason  to  participate  In  the  annual  gathering. 

The  Peum*nicnt  Sbcrbtary  then  read  the  following  list  of  names  of 
deceased  members,  notices  of  whose  death  had  been  received  iilnce  the 
last  meeting  ;— 
Armsby,  James  11.,  Albany,  N.  Y.  (C).      Bom  in  Sntton,  Mass.,  Dec  81, 

1810.    Died  in  Albany,  N.  Y.,  Dec.  3, 1875. 
Beman.  Nathan  Sidney  Smith,  Troy,  N.  Y.  (G).    Born  In  Canaan,  N.  Y., 

Nov.  26,  1785.    Died  in  Carbon<)a1e,  III.,  Aug.  6,  I8T1. 
Brlnsmade,  Thomas  C,  Troy,  N.  Y.  (6).     Bom  In  New  Hartford,  Ct., 

June  16,  1802.  Died  In  Troy,  N.  Y.,  June  23.  1868. 
Broomoll.  John  M,,  Media,  Fa.  (2,S).  Died  June,  1891. 
Buel,  Davtd,  Jr.,  Troj,  N.  Y.   (6).     Born  in  I.ltchlleld,  CL,  Oct.  22,  1784. 

Died  In  N.  Y..  1860. 
Carpmaei,  Charles,  Toronto,  Can.  (31).    Died  Oct.  20,  189*. 
Colman,  Uenry,  Lynn,  Moss.  (26).    Died  Nov.,  1893. 
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CresBon,  Hllborne  T.,  Phtl&delphlA,  Pa.  (89).    Died  Id  New  Torh,  N.  Y., 

Sept.  6,  1S94. 
Dana,  James  Dvlght,  New  HaTen,  Ct,  (I).    Born  In  Utlca,  N.  Y.,  Feb. 

12,  1813.    Died  in  New  Haven,  a.,  .April  M,  1895. 
Dorsey,  J.  Owen,  Takoma  Park,  D.  C.  (31).    Died  Feb.,  1896. 
Baton.  D.  O.,  Brooklyn,  N.  T.  (19).    Born  In  Portland,  He.,  March  6, 

1822.    Died  In  Brooklyn,  N.  Y.,  March  18,  1896. 
Greene,  Benjamin  Frankltn,  Troy,  N.  Y.  (2).    Bom  In  Lebanon,  H.  H., 

Oct.  26,  1817. 
Greene,  Thomas  A.,  Milwaukee,  Wis.  (31).    Died  Sept.,  1894. 
Halt,  Stanton  I.,  Fort  Chester,  N.  Y.  (86).  Born  in  ]nttsfleld,Mass.,  1842. 
Hayes,  Hichard,  St.Lonia,  Mo.  (27). 
Holmes,  Oliver  Wendell,  Boston,  Mass.  (29).    Born  In  Cambridge.  Maas., 

Aug.  29,  1809.     Died  in  Boston,  Mass.,  Oct.  7,  1894. 
Horton,  SamnelDana,  Pomeroy,  Ohio  (37).    Died  Feb.,  1896. 
Jenks,  John  Wbipple  Potter,  Hiddleborough,  Mass.  (2).    Born  In  West 

Boyiston,  Mass.,  May  t,  1819.    Died  In  Providence,  R.  I.,  Sept.  26, 

1894. 

Jndd,  Orange,  New  Haven,  Ct.  (4).    Born  near  Niagara  Falls,  N.  Y.,  Jnly 

26,  1832.     Died  in  Evanston,  111.,  Dec.  27,  1892. 
Laraborn,  Robert  H.,  New  York,  N.  Y.  (28).    Born  in  1888.    Died  in  New 

York,  N.  Y.,  Jan.  14,  1896. 
Lieblg,  G.  A.,  Baltimore,  Md.  (30).     Died  Dec,  1893. 
McNaughtou,  James,   Albany.  N.  Y.   (4).     Bom  in  Kenmore,  Scotland, 

Dec.  10.  1796.     Died  in  Paris,  France,  June  18,  1874. 
HcNangh ton,  Peter,  Albany,  N.  Y.  (10).  Born  in  Kenmore,  Scotland,  Dec. 

6, 1800.     Died  in  Albany,  N.  Y.,  Dec.  18,  187B. 
Hallery,  Garrick,  Washington,  D.  C.  (26).    Born  in  Wilkesbarre.  Fa., 

1831.    Died  In  Washington,  D.  C  ,  Oct.  24,  IS94. 
March,  Alden,  Albany,  N.  T.  (4).    Bom  In  Sntton,  Mass.,  Sept.  20,  1796. 

Died  In  Albany,  N.  Y.,  June  17,  I8C9. 
Monsellse,  Glulio,  Milan,  Italy  (40).     Died  Dec.  IS,  1894. 
NasoD,  Henry  Bradford,  Troy,  N.  Y.  (13).  Born  In  Fosboro,  Mass.,  June 

23,  1881.    Died  Jan.,  189G. 
Oliver,  James  Edward,  Ithaca,  N.  Y.  (7).  Bom  In  Portland,  Me.,  Jnly  27, 

1829.    Died  in  Ithaea,  N.  Y.,  March  27,  1895. 
Peter,  Robert.  Lexington,  Ky.  (29).    Born  In  Cornwall,  Eng.,  Jan.  21, 

1806.     IHed  near  Lexington,  Ky.,  April  26,  1894. 
FhiiilpB,   Henry,  Jr.,   Philadelphia,  Pa.   (32).     Born  in  Philadelphia,  Pa  . 

Sept.  6,  1S3S.     Died  in  Philadelphia,  Fa.,  June  6,  1896. 
Pilling,  James  C,  Washlnston,  D.  C.  (28).    Died  1895. 
Ranch,  John  H.,  SpringSeld,  lU.  (11).    Died  In  Lebanon,  Fa.,  1894. 
BedBeld,  John  R.,  Philadelphia,  Pa.  (1).    Born  In  Middletown,  Ct.    Died 

in  Philadelphia,  Pa.,  Feb.  27,  1896. 
Reynolds,  Sheldon,  Wilkesbarre,  Pa.  (33),     Born  in  Kingston,  Fa.,  Feb. 

22,  184G.     Died  at  Saranac  Lake,  N.  Y.,  Feb.  8,  1896. 
Ryder,  John  Adams,  Philadelphia,  Pa.  (38). 
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Scherzer,  WlUiftm,  CUcago,  III.  (89).    Died  Jnlf  20,  1898. 

SkiltOD,  Avery  Jadd,  Troy,  K.  Y.  (6).  Born  Id  Watertowu,  CL,  Feb.  1, 
1802.     Died  In  Troy,  N.  T.,  Maroli  BO,  1868. 

Smucker,  la&ac,  Newark,  Ohio  (39). 

Swlubarne,  Jobn,  Albany,  N.  Y.  (6).  Bora  In  Denmark,  N.  Y.,  May  SO, 
1820.    Died  In  Albany,  N.  Y.,  Marcb  28,  1889. 

^Iiorn,  James,  Troy,  N.  T.  (10).  Born  in  Colchester,  Eng.,  Jnne  90.  ISO!. 

Van  der  Wejde,  Peter  H  ,  New  York,  N.  T.  (17).  Bom  In  Nym^en,  Hol- 
land, 1818.    Died  In  Brooklyn,  N.  Y.,  March  17.  1S9G. 

Whelen,  Edward  8.,  Pblladelpbia,  Pa.  (SS).    Died  Feb.  11,  ISM. 

Wood,  Robert  H.,  Jamaica  italn,  Mssh.  (29).  Died  In  Jamaica  Plain. 
Mass.,  Jan.  34,  1802. 

Resolntlons  offered  by  Dr.  W.  H.  Halk,  of  Brooklyn,  faToring  tbe  use 
of  Indian  terms  as  names  of  localities,  and  relative  to  the  next  two  meet- 
ings of  the  Association,  were  refsrred  to  the  Conocil. 

Tbe  session  then  adjonmed. 

EvBNiNa  Session  of  Fridat,  Auq.  80.  Held  in  tbe  Cttj  Hall,  at  8 
o'clock,  President  Morlet  In  the  chair. 

The  President  Inti-oiluced  Prof.  W.  M.  Davis,  of  Harrard  University, 
who  delivered  a  lecture,  illustrated  by  stereopticon  views,  upon  "The 
Geographical  Structnre  of  the  Coonectlcat  Valley." 

Saturday,  Auo.  31.  This  day  was  ^ven  ap  to  excDrsions  to  Amherst 
College  and  Amherst  Agricultural  College ;  to  Smith  College,  Northamp- 
ton, to  Holyoke  College,  South  Hadley ;  and  to  an  archeologtcal  excnr- 
SiOD  to  Hatfleld. 

GBNBRAf.  SesBioN  OF  HoNDAT,  Hbft,  2.  The  meeting  was  called  to 
order  In  the  nsual  place,  at  10  a.  h.,  by  President  Horlst,  and  after  on- 
nouDcement  of  meetings  by  the  Obnkral  Sbcbttary  and  Pkrm ambmt 
Secrctary.  the  session  was  adjonmed. 

Session  of  Tdksdat,  Srpt.  8.      The  meeting  was  called  to  order  by 
President  Morley  at  the  nsual  place  at  10  a.  h. 
The  GttNRRAL  Secretary  made  the  foUovring  annonncements  :— 

1,  The  Council,  recommends  the  election  of  Prof.  Hcdolfh  Lbdckart 
of  Leipzig  and  Dr.  Bemj.  Afthorp  Gould,  of  Cambridge,  as  Honorary 
Fellows  of  the  Association. 

On  motion  the  General  Sbcketiry  was  nnantmoasly  instracted  to  cast 
the  ballot  of  the  Association  for  the  above,  and  they  were  declared  by  the 
Prbsident  duly  elected  Honorary  Fellows. 

2.  The  Council  elected  at  its  meeting  of  current  date  as  Fellows  of 
the  Association  the  following  members  ;— 

Adrlance,  John  S.,  231  Broadway,  New  York,  K.  Y.  (89).  C 
Anften,  I'eter  T.,  Polytechnic  Inst.,  Brooklyn,  N.  T.  (M),  0 
Baker,  Prof.  Arthur  Latham,  Rochester,  N.  Y.     (41).    A  B 
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Carter,  James  Hu1180dG.,H.D.,  Wankegan.IU.     (89).    FG 

Carua,  PanI,  Ph.D.,  La  SsUe,  lU.     (40).    H 

CatUn,  Charles  A.,  188  Hope  St.,  Frovldeoce,  R.  I.     (88).    0 

Clarke,  Robert,  ClDclnnatt,  Ohio  (30).    B 

CartDUD,  Dr.  Charles  O.,  STIS  North  9th  St.,  St.  Lonls,  Mo.    (39).    0 

Dawson,  6«o.  M.,  D.B.C.,  F.Q.S.,  OeoL  Snrr.,  Ottawa,  Ontario,  Can. 

(88).    E 
Dennis,  Lonls  Mnnroe,  Cornell  UdIt.,  Ithaca,  N.  Y.     (43).    0 
Dexter,  Jnllns.  Cincinnati,  Oblo  (SO). 
Frost,  Howard  Y.,  Pti.  D.,  Arlington,  Mass.     (38).    Q 
Hallbnrton,  R.  Q.,  Q.O.,  99  State  St.,  Boston,  Haas.    (48).    H 
Hallock,  Albert  P.,  Ph.D.,  440  First  Atb.,  New  York,  H.  Y.     (81).    0 
HaUtead,  D.  B.,  336  Washington  Ave.,  Brooklyn,  N.  Y.     (4S). 
Harper,  Prof.  Cliarles  A.,  UnW.  of  Cincinnati,  ClDclnnatJ,  Ohio    (40).    0 
Harrington,  Huk TV.,  Pres.  Washington  State  Univ.,  Seattle,  Washington 

(40).    B 
Harris,  Abram  W.,  Sc.D.,  Pree.  Maine  State  College,  Orono,  Me.  (40).  0 
Herty,  Cbas.  Holmes,  Ph-D.,  Univ.  of  Georgia,  Athens,  Ga.     (42). 
Hill,  David  J.,  Free.  Univ.  of  Rochester,  Rochester,  N.  Y.     (41).    fl  I 
Hlll;er,  Homer  W.,  Ph.D.,  Unlr.  of  Wla.,  Madison,  Wis.    (4S).    C 
Hooper.  Prof  Franklin  W.,CnratorBr(H>kljn  Inst., Brooklyn, N.Y.  (43). 

FH 
Hove;,  Edmnnd  O.,  Amer.  Mns.  Natural  History,  New  York,  N.  Y.   (86). 

CB 
Hnbbard,  Henry  Oaemsey,  U.  8.  Sapt.  Agriculture,  Washington,  D.  C, 

Detroit,  Mfch.     (41).    F 
Jackson,  Prof.  Charlui  L.,  Harvard  Unlr.,  Cambridge,  Mass.     (44).    0 
Llverraore,  Wm.  R.,  MaJ.  of  Engineers,  U.  8.  A.,  P.  O-  Bnlldlsg,  Boston, 

Mms.    (38).  BH 
Long,  Prof.  John  H.,  40  Dearborn  St.,  Chicago,  III.    (41).    0 
McCllntock.  Emory,  Morriaiown,  N.  J.     (43).    A 
McCnrdy,  Chas.  W.,Sc.D.,  Prof,  of  Chemistry,  Univ.  of  Idaho,  Moscow, 

Idaho    (86).    C  B 
Martatt, Charles  L.,  Ist  Asst.  BntomoloB^st,  Dept.  of  Agric,  Washington, 

D.  0.     (40).     P 
Mell,  Prof.  P.  H.,  Polytechnic  Inst.,  Anbura,  Ala.    (39).    B.F 
Mills,  James.  President  Agrlcnltoral  CoUege,  Onelph,  Ont.    (SI).    I  C 
Hohr,  Dr.  Cliarles,  Mobile,  Ala.     (40).    Q 
Orr,  William,  Jr.,  Flrglade  Ave,  Springfleld,  Mass.    (39).    F  B 
FhilUps,  Dr.  Wm.  A.,  BvanstoD,  lU.    (41).    B 
Pierce,  Perry  Benf ,  U.  8.  Patent  OKce,  Washington,  D.  C.    (40).    H 
Saanders,  Prof.  Charles  E.,  283  Robert  St.,  Toronto,  Can.     (41).    Q 
Schwarz,  E.  A.,  U.  8,  Dep't  of  Agrlc. ,  Washington,  D.  C.     (29).    p 
Scnll,  Miss  Sarah  A.,  1100  M  St.,  Washington,  D.  C.     (40).    HDO 
Sabine,  Wallace  Clement,  Assistant  in  Physics,  Harvard  University,  Cam- 
bridge, Mass.     (39).    B 
Schurmann,  Jacob  O.,  President  Cornell  Univ.,  Ithaca,  N.  Y.     (41).  fl 
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Simon,  Dr.  Wm.,  1848  Block  St.,  Baltimore,  Md.     (29).     0 

SklltOD,  Jamea  A.,  Brooklyn.  N.  Y.     (43).  I 

Spenzer,  John  G..  M.D..  368  Central  Ave,,  Cleveland,  Ohio    (37).    C 

Spejera,  Clsrente  L.,  Rutgers  College,  New  Brunswick,  N.  J.    (86).    C 

Stelnmetz.  Chas.  Proteus,  Gen.  Klectric  Co.,  Schenectady,  N.  Y.   (*0).  B 

Stcvenaon,  Mra.  CorneliiiH,  PMladelpbla,  I'a.     (33).    H 

Stiegltlz,  Dr.  Julius,  Univ.  of  Chlctigo,  Chicago,  111.     (30).    0 

Teala,  Nikola,  LL.D.,  66  W.  27th  St.,  New  York,  N.  Y.     (+3).    B 

Thaw,  Mrs.  Mary  Copley,  Pittsburgh,  Pa.    (41).    H 

Tooker,  William  Wallace,  Sag  Harbor,  N.  Y.     («). 

UpdegrafT,  Milton,  Observatory,  Columbia,  Mo.    (40).    A 

Veeder,  Major  Albert,  M.l).,  Lyons,  Wayne  Co.,  N.  Y.     (86). 

Voorhees,  Loula  A.,  Agrlc.  Exp.  Station,  New  Brunswick,  N.  J.  (48).    C 

Weld,  Prof.  Laenos  G.,  State  Univ.  of  Iowa.  Iowa  City,  Iowa      (41).    A 

West,  Dr.  Charles  E.,  Brooklyn,  N.  Y.     (1). 

Wilson,  Robert  N.,  Macleod,  Alberta,  Can.     (42).    H 

Woodrow,  James,  Prea.  Snuth  Carolina  Coll.,  Columbia,  S.  C.    (44).    E 

3.  The  Committee  on  the  Library  of  the  Association  luis  made  the 
following  report  to  the  Council  :— 

SPRINOFIKLD,  Mass.,  Sept.  S,  IMS. 

The  ComDilttee  appointed  by  the  Council  un  Jan.  M,  lgl»,to  coHBlder  "  the  desir- 
ability at  placing  tliB  Library  of  the  AseuclntlOD  In  sume  iDstltDtlon  of  learning  doc 
provided  with  n  large  library ,  wliore  It  would  be  «ired  for  and  made  uoeCul  tovorkerfl 
In  Science  and  nUn  to  meoiljcrs  ot  the  ABsoclallon,"  bc^  leave  to  report  a«  lollowi: 

Tbe  Library  of  tho  AeHoeintlon  Is  li>cate(l  at  present  In  the  olSce  olthe  A<<saclaaan 
at  Salem,  Mass.  It  consists  of  038  bound  volumeij,  1098  nnbound  volumes  and  B,U3 
pamphlets.  The  present  rate  of  Increase  Is  about  SM  volumes  and  overSOO  pamphlet* 
yearly.    There  are  3*8  regular  foreign  and  American  exchanges. 

The  ItM^dtlon  of  tha  library  In  the  Immediate  nelgtaborbood  of  the  great  coUecUuas 
of  Boaton  and  Harvard,  as  well  as  of  elmllar  aclentiac  libraries  In  Salem,  renden  It 
at  present  ot  practically  no  value  In  the  cause  of  science. 

While  not  lar){fl  as  yet.itatlU  contains  muchof  value,  and  a  number  ot  monogniplia 
and  serial  pulillcationa  not  apt  to  be  found  In  American  libraries. 

It  would  ecem,  espeolally  In  view  of  the  cflutrlbutlonal  provisions,  for  the  useful- 
ness of  (he  library  that  steps  should  Ije  taken  to  render  11  mure  valuable  to  the  eante 
ot  science. 

Yourcommlltoe,  after  careful  con  si  deration  of  the  subject.  Is  convinced  thisconid 
lieitt  bo  attained  Ly  locAtIng  the  library  in  some  Instllutlon  at  learning  In  warm  ay m. 
iwthy  with  the  work  otthe  Association,  where  ample  library  facilities  are  aa  yet 
lacking. 

Since  the  organization  of  the  Committee  In  the  month  ot  February,  Invitations 
have  been  received  from  two  UiilverslHos  who  would  willingly  assume  the  care  and 
reaponelblllty  ot  the  library;  these  are  Washington  and  Lee  University  atLeXInglon, 
Va.,  and  the  University  of  ClnclnnBtl,  at  Cincinnati,  O. 

Your  runimltti>e  regards  both  ot  these  lostltutlDns  as  standing  on  very  nearly  the 
nnme  footing  with  regard  to  Invk  of  library  facilities,  and  us  coming  anqueotlan- 
ably  within  Ihe  category  above  doflncd. 

Aa  the  two  propositions  dl iter  radically  In  their  nature,  your  committee  prefen  to 
defurnllexpresslonut choice  In  Che  mutter  In  tho  Council. 

In  view  of  the  above  facts  your  committee  would  respectfully  recommend  the  fol- 
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tloQ,  within  conalllnllonal  requli 
InatltutlDD  of  lesrnlnK- 

RriolTCl,  that  WaghlngtonaDd  Lee  UnlTeralty  ami  Ihe  UnlvprsUy  oC  anrlnnatl, 
offer  8BtlatHc[or7giiarRntceB  for  Ibe  careful  manngemenC  uf  Che  Library,  anil  that  after 
the  reaJIng  of  the  HemorlBis  and  oorraspondenee  conaocMd  Ihorenllh,  from  both 
UnlverBltloe,  a  vote  be  taken  bb  to  which  propoeltloD  la  lo  be  iirefercei)  and  accepted, 
Raolued,  that  the  PreBldent  and  Permanent  Secretary  be  authorized  to  exccuto 
the  neceasary  contracts  lor  carrylDg  Into  effect  wblchCTer  propoeltlon  Ib  ucf^pted. 
Reapectfullj  submitted . 

T.  H,  Kortos, 
J.  Lewis  Bowb, 

F.  W.  PtTTBili. 

And  the  Council  tuis  a<lopt«<l  this  report  nnd  decided  to  place  the 
liliirary  in  the  custod;  of  the  Uiilvemlt;  of  Cincinnati,  itnbject  to  the  pro- 
visions of  the  agreement. 

The  Pbiwanbht  Secrbtaky  then  made  remarka  relative  to  the  Grant 
to  "  Science"  and  the  application  for  grants  to  Che  Laboratory  tables  at 
Wood's  HoU,  and  Naples,  and  to  Profeeaoi  Sogers  for  determination  of 
coSffli'lents  of  expansion  of  metals,  and  to  the  International  Committee  on 
Bibliography  of  Zo6Iogy.  He  said  that  onlng  to  three  successive  meet- 
ings which  for  several  untoward  circumstances  had  small  attendance,  it 
is  desirable  for  members  and  friends  of  the  Aaaoclatlon  to  increase  the 
sam  available  for  grants  by  small  contributions,  and  the  Association  will 
gladly  welcome  snch  aid. 

Dr.  C.  8.  MiNoT  said  he  felt  that  the  Permanent  Secretary  bad  omitted 
an  important  fact,  viz. :  that  he  and  the  President  and  the  Treasurer  h^d 
felt  this  matter  so  important  that  they  had  themselves  generously  sub- 
scribed to  this  object  and  other  members  of  the  Council  bad  also  made 
contrlbnttons. 

After  further  remarks  by  the  Trraburer  and  Prof.  Cope,  and  the  sug- 
gestion by  Prof.  BusHXOD  W.  James,  that  notice  of  this  matter  be  brought 
to  all  the  members,  the  session  adjourned. 

Evening  Session,  Tuesday,  Sept.  3.  Held  in  the  City  Hall  at  8  p.  m.. 
President  Moriay  In  the  chair. 

An  Illustrated  public  lecture  complimentary  to  the  citliens  of  Springfield, 
waa  delivered  by  Mr.  Cornelius  Van  Brunt  of  New  York,  on"  The  Wild 
Flowers  of  the  Connecticut  Valley."  The  lecture  was  beautifully  Illus- 
trated by  lantern  slides  colored  by  Mrs.  Van  Brunt,  the  slides  being  made 
from  photographs  of  the  flowers  and  plants  taken  by  Mr.  Van  Brunt. 

Session  of  Wednesday,  Sett.  i.  The  Association  was  called  to  order 
at  10.30  A.  H.,  In  the  usual  place,  the  President  in  the  cbalr. 

TbeOENRRAi.  Secrktaky  presented  the  nominations  bythe  Nominaiing 
CouuiTTBK  for  officers  of  the  Association  for  1896. 

The  Okhkbal  Sbcrrtary  was  unanimously  authorized  lo  cast  the  bal- 
lot of  the  Association  for  the  persona  nominated.  The  Chair  declared 
them  duly  elected.  [The  list  of  officers  elected  is  printed  on  page  svUi  of 
this  TOlome,] 
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The  Grmbral  Bbcbbtabt  Mmonnced  that  invitations  bare  been  re- 
ceived for  the  Association  to  bold  its  next  annnal  meeting  In  St  Paui^ 
In  Indianapolis,  In  Colorado  Springs  and  In  Bnlfolo.  He  read  tbe  follow- 
ing Invitations  and  referred  to  the  Invitations  from  BuHMo,  printed  In  tlie 
Proceedings  of  the  Brooklyn  meeting,  pages  454  and  46G. 

ladianapoUt,  July  IT,  1896. 
Hb.  F.  W.  Puthah,  Pbruaneht  Sec.  a.  A.  A.  8., 

HOTKL  ENDICOTT,  HAHHATTAH  SQUAHE,  NEW  YOKE. 

Dear  8tk  ; 

We  thank  you  tor  your  cordlnl  lotler  of  ttae  Hth  Inst.  We  regret  that  the  chsnce 
of  our  being  permitted  to  entertain  you  next  yenr  Is  bo  slight.  Keverthelem,  the 
Commercial  CIqIi,  an  orKsnlistlon  irltb  ■  membenhlp  ot  1,M0  men  ropreBODtaUre  of 
all  that  IndlAnupoJLa  Ib  And  has,  wlBhe4l«  extend  to  the  American  Aeeoclatlon  for  the 
Advancement  of  Science  an  Inrlutlon  to  hold  either  tta  1818  or  1817  conrenKon  here. 

Ab  lo  the  occo^HlbllLty  of  ladlsnapolls,  we  call  attention  to  the  fact  that  ItS 
Bchcdulcd  paitBengor  trains  dally  pane  In  and  oat  of  our  Union  Station,  orer  It  Unea 
of  ralln-ay. 

Ab  lo  the  hospitality  lo  be  oipecledi  we  hope  very  much  that  we  can  refer  to 
your  former  mcctlnjc  Id  IndlanapollB. 

Ab  to  the  facilities  for  accommodating  and  entertaining  gnesta,  we  cannot  now 
with  a  city  of  180,000  Inhabitants,  refer  to  your  former  experience  hero,  when  the 
population,  with  all  that  that  ImpUcB.  was  leaa  than  hair  of  what  It  now  U. 

I  shall  bo  Tory  much  Indebted  to  you.  Ur.  Putnam,  If  you  will  be  kind  enongh  to 
take  (he  trouble  to  adTlso  me  of  anything  that  I  can  do  toward  enforcing  our  Invita- 
tion. 

Very  truly, 

EVAKS   WOOLUUl. 

SI.  rata,  MinH.,  AugntSO.  1898. 

PSOF.  V.  W.  PUTHAM,  PEHKAHEHT  SECBT^'ABT,   SPBIt(OFTBI.D,  HASS. 

I  am  lnstructe<1  on  behalf  of  the  Commercial  Club  of  this  city,  which  la  acting  In 
oo-opcratlon  with  all  our  public  bodies,  to  tender  to  the  American  Association  for  the 
Advancement  of  Science  a  hearty  and  unanimous  Invitation  to  aelect  our  oltj  u)  lt» 
next  place  for  meeting.  We  suggest  titc  State  Capitol  building  as  a  most  proper 
and  commodious  building  for  this  purpose^  and  Its  various  rooms  and  apartments, 
Ivgetherwlth  the  rooms  of  the  Commercial  club  of  St.  Paul,  the  Commercial  Club  of 
HInneapollB,  the  new  and  commodious  quarters  of  the  Chamber  of  Commerce,  tbe 
Jobbers  Union,  and  other  desirable  qnarters  and  halls,  will  be  placed  entirely  at  the 
disposal  of  your  Association  aud  Its  kindred  eoolettee. 

Vour  Council  will  kindly  recall  that,  at  the  time  of  the  Nashville  meeting,  elgh. 
teen  yvnrs  ago.  the  vrriter  had  the  honor  of  bringing  to  Nashville  and  preeentlng  lo 
your  AsBoclntlon  a  similar  Invitation  from  St.  Paul,  and  the  same  received  your 
attention  at  that  time.  The  meeting,  howovar,  was  hold  elsewhere,  much  to  onr  re- 
gret. Now,  after  nearly  two  decades  have  passed,  and  our  twin  cities  have  grown 
to  a  Joint  population  of  SOO.OOO,  we  hope  that  yon  may  see  tit  to  accept  this  Invlutlon 
which  comes  spontaneously  from  all  our  citlieos.  voiced  not  only  by  themselves  In. 
dlvlduBlly.  hut  through  their  various  public  organliatlons  as  well,  and  II  Is  an  Invila- 
tlon  In  which  the  citizens  of  Minneapolis  and  the  University  of  Ulnnesota  vDI 
heartily  Join  and  aupport. 

We  In  the  western  country  feel  that  we  need  In  the  greatest  degree  ]ust  that 
Influence  which  It  Is  the  particular  province  of  the  American  Association  for  the 
Advancement  of  Science  lo  foster.  It  Is  entirely  within  our  power  lo  assore  the  Asso- 
ciation  the  very  best  of  hospitality,  every  facility  which   It  could  desire,  and  u 
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man;  natural  attractlong,  Intereitlng  poLnt«,  BClentlfio  reatures  qf  much  value  ae  an; 
othor  iDcallt;  which  oould  poselbt;  be  choBen.  Our  beauUCul  lakee,  our  oool  summer 
climate,  and  geographical  location,  ndd  largely  to  tbe  actTaotages  whiuh  8t,  Paul  of- 
fers ae  a  meeting  iilx^-  And,  while  all  this  U  trne.  our  citizen g  feel  that  the  ^reateet 
beneflt  from  four  vlglt  would  be  thelre. 

In  the  event  of  your  Council  deciding  upon  eome  other  point  for  holding  the 
meeting  of  18*6,  we  sincerely  hope  that  you  will  accept  IhlsM  an  iDvltatlon  to  come 
to  St.  Faul  tbe  following  year. 

In  the  latter  ease  It  Ib  msultest  that  91.  Paul  would  be  a  partlcalarlj  conreDlent 
point  for  such  persooa  an  might  wish  to  atteod  the  meeting,  and  at  the  same  time  per- 
haps meet  personally  some  of  the  British  Aseoclatlon  but  who  hare  to  come  from 
Canadian  northwest.  Uost  of  the  travel  from  Winnipeg  and  Brandon,  as  well  as 
Dearly  all  oC  that  coming  trom  the  British  northwest  passes  through  St.  Paul,  besides 
which  a  Tlell  to  oor  section  would  form  a  very  delightful  eitenelon  to  the  )oumey  of 
the  British  Aseoclatlon  members. 

Very  respectfully  yours, 

HBRBERT  W.  SMrrU, 
SpfcUU  Committee Jivm  St.  Paui  Commercial  Club 
and  St.  J*ani  Academy  qf  Science. 

SI  AuguMt,  I  SOS. 
P»Of.  T.  W.  PUTWAM,  Per.  Secretary,  A.  A.  A.  8. 
Hr  DBAS  Sib: 

1  am  jDBl  In  receipt  of  the  following  telegram  from  St.  Paul ; 

81.  Paul,  Minn.,  Amg.  SO,  ises. 


i.S.,  SruiHonsLD,  Ham. 


"The  Commercial  Clab.and  Wlioleaale  Jobbers  Union  of  St.  Paid  cordially  Invite 
the  American  Association  for  the  Advancement  of  Science  to  bold  their  next  meet- 
ing at  tbe  twin  cities." 

ff.  3.  FOOTKBB, 

Pretident  Commerciat  Ctab, 

PretUUm  Jobbtrt  VnUm. 
AAklngthe  kind  consideration  ol  the  Coancll,  I  «n 

Very  trnly  yours, 

Uekbbbt  W.  Smith. 

St.  PatU,  JMnn..  Sept.  3. 
Prof,  F.  W.  E^thau, 

Pkbuahbkt  Secbktari,  a.  a.  a.  S. 

The  City  of  St.  Paul  and  St.  Paul  Chamber  of  Commerce  cordially  Invite  your 
Assoclatlou  to  hold  Its  next  annual  meeting  in  St.  Paul. 

JOBBPH  Eh  SHAH  TROUT,  jR. 

Aettnff  ifanager, 
E.W.  Pbet, 
AcUng  Pretident  SI.  Paul  Chamber  ttf  ConiHrce. 


F.  w.  Putnam,  Esq.. 
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Tbe  Boonl  of  TniaUea  of  Colorado  College  gladly  Under  yOD  tbe  luo  of  tbe  i  o  - 
lege  bulldlDgs  logetber  wllh  the  Cobam  Library  and  1U  hall  for  (he  use  of  tbe  / 190- 
ctatlon  while  holding  \te  ineetlugB. 

TniBltng  that  yoa  ma;  see  joai  inj  to  aooept  tbls  InTltatlaD, 
Believe  me,  slacerely  yonrB, 

WlUJAM  F.  Slocuj, 

1-retldeal, 

Chamber  t^  Comwwra  nf  Cctort  ■  -  >    vriagM,  Colo. 
Colorado  Spring;  Colo.,  Aui,-;       ,  1886. 

Me.  f.  w.  Pdthah,  Pbbmambnt  SHC'r, 

AHEBICAK  ASBOCIITIOH  FOH  THE   ADVAMCBMBWT  OF  SCIEHC. 
CAMBBIDOB,  UABS. 

Db&b  Six:  • 

Colorado  SprtngB  extends  to  the  American  Aesoclatlon  for  the  Adia  -  1.   of 

Science  a  most  cordial  InilCatlaD  to  bold  Its  ISM  coaientlon,  and  as  manr  eu  .  j.. ,.  t 
ones  Bi  It  may  desire,  In  oar  city  at  the  toot  of  Pike's  Peak. 

Its  sltoaUon  In  tbe  midst  of  nonders  of  scenery  that  have  made  famous  the  regie  ; 
about  the  base  of  Pike's  Peak,  Ita  charm  of  climate,  lie  aoceBslblllty  from  all  illrec- 
tlone,  sltDBted  as  It  la  upon  six  trunk  lines  of  railway,  together  with  Its  dlstlnctlTe 
resort  features  wbleb  make  It  tbe  charming  place  of  residence  of  thunsanda  of  lonr. 
lata  and  bealth-seeken  from  all  parts  of  the  world,— these  con stl tale  It  tbe  Ideal  place 
tor  the  holding  of  couTentloas.  It  Is  annually  vielted  by  tbunsande  oftonrlsts  and 
health-seekers,  who  are  delighted  with  our  climate,  our  scenery,  our  ample  accommo- 
datlons  of  all  classes  and  the  moderate  charges  therefor,  and  with  the  welcoming 
hospitality  they  And  on  every  band. 

For  the  members  of  yonr  Association,  Colorado  Springs  has  some  particular  at- 
tractions. The  botanist  will  revel  In  tbe  Rocky  Honntaln  flora,  and  the  geologtsl  will 
And  a  wealth  of  Interest  In  tbe  numerous  great  caBons  In  oar  Immediate  *lcliilty, 
Colorado  Springs  Is  the  seat  of  Colorado  College,  and  le  rapidly  becoming  the  educa- 
tional center  of  the  far  west-  President  Slocum  has  written  you  of  the  welcome 
which  the  College  will  extend  and  has  doubtless  placed  at  your  disposal  the  sereral 
audience  rooms  In  the  College  and  CebDm  Library.  In  addition,  we  have  a  Colleeum 
Hall  seating  SACK),  an  opera  house  seating  SM,  an  auditorium  In  dot  High  Srliool  Beat- 
ing 8B0,  together  with  a  half  doien  large  churches  accommodating  from  0DOIO  I.nu 
each.  It  will  therefore  be  seen  that  ample  provisions  can  be  made  for  tbe  Dumerons 
meetings  which  are  slmullaneoDBly  held  by  the  different  branches  of  your  Aasocla- 

Onr  arrangements  for  accommodating  large  parties  of  people  In  Colorado  Springs 
are  very  complete  and  have  been  tested  upon  numerons  occasions.  At  the  time  of  the 
Knighta  Templar  Conclave,  three  years  ago,  we  roomed  as  many  asone  thuosand  per- 
sons dally  for  fully  a  week,  and  on  tbe  recent  convention  of  the  N-K.  A. .we  roomed  fully 
two  hundred  dally.  In  addition  U>  our  several  hotels,  of  which  there  are  four,  with  a 
total  ofTOOroamssndwIth  rales  ranging  from  tl.SSto  t.M)Operday,  we  have  nnmemns 
boarding-houses  of  all  classes  and  charging  all  prices,  aa  well  aa  hundreds  of  lodging 
rooms  scattered  throoghout  the  city  which  can  bo  rented  by  the  day  or  week.  These 
rooms  range  In  price  from  90  cents  Iv  tl.OO  per  day,  and  from  tlM  to  (0.00  per  week. 
Board  can  be  had  at  tbe  numerous  coBtauranta  and  boardlng-houBes. 

To  afford  accommodsttons  to  the  larger  bodies  of  visitors,  our  Chamber  of  Com- 
meire  some  years  ago  organised  a  Bureau  of  Information.  Tbls  Biu«an  Is  centrally 
located  at  No.  3  Pike's  Peak  Ave,,  dlrei^Uy  opposite  the  east  entrance  of  the  Antler's 
Hotel.  At  tbiB  Bureau  will  be  found  listed  the  several  hotels,  boardlng-houBes  and 
restaurants,  together  with  hundreds  of  lodging  rooms. 

ConrteoQB  atteodants  are  In  readiness  Ui  direct  visitors  to  these  available  quartere, 
and  In  addition  to  give  all  Information  concerning  our  city  and  the  points  of  Interest 
In  the  vicinity. 

By  utlllilng  this  Bureau  of  InfonnatloD— wblcb  It  la  scarcely  necessary  to  add  Is 
at  the  service  of  our  visiters  without  any  charge  whatever— accommodation b  of  thor- 
ongbly  delightful  and  satlstectory  character  can  be  bad  In  our  beaatlful  city.    The 
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ability  to  Becnre  sncb  DcaimniDdHtlone  at  prlcea  to  euil  the  Indlvldiial  pnrMB  Indnceg 
many  ot  our  vlallonto  make  a  lonxer  sta;  Id  the  Pike's  Peak  ReglDD  Ihau  tbey  would 
alhervlBo  feel  able  to  make.  We  should  also  tre  very  glad  to  taave  members  o(  the 
Aesoclatloii  ase  our  Chamber  at  Commorce  as  a  sort  of  headquarters  while  they  are 
In  the  citf.  using  It  aa  a  meeting  place  and  slao  haTlug  (heir  mall  It  desired  directed 
lu  our  care.  Indeed,  we  (rust  your  ABsoclatlOD,  ehanld  II  decide  upon  Colondo 
Springs,  win  teel  free  to  make  any  use  of  our  rooms  or  oursohes  that  would  contrib- 
ute to  their  pleasure  and  saUstacUoD  while  In  the  Pike's  Peak  RegloD. 

It  may  not  be  amiss  to  remind  you  that  Cripple  Creek,  the  Dew  gold  wonder  and 
the  greatest  gold  mining  camp  In  the  United  States.  Is  within  a  very  abort  distance  of 
Colorado  Springs,  being  bnt  Bftccn  miles  In  an  air  lino  and  but  thirty  miles  by  the 
nearest  railroad.  From  this  ramp,  which  Is  but  tour  years  old,  folly  Ibree-quartera  ot 
B  million  dollars  In  yellow  gold  Is  now  flowing  each  month.  Cripple  Creek  Is  therefore 
a  most  Important  addldOD  to  the  numerous  points  of  Interest  In  our  Immediate  tI- 
clnlty. 

I  glTc  myself  the  pleasure  of  stndlng  you  by  express  s  copy  of  my  book  on  the 
Pike's  Peak  Region  which  perhaps,  better  than  anj-thlng  else  will  Inform  yourself 
and  the  members  of  the  committee  regarding  Colorado  Springs  and  the  region  la 
which  It  le  situated. 

We  sincerely  trnst  that  Colorado  Springs  may  be  chosen  tor  your  next  coUTBUtlon. 
and  you  may  rest  assured  that  nothing  will  bo  spared  to  make  your  stay  In  our  region 
both  delightful  and  profitable. 

Toan  very  reBpectrully. 

Geo.  R.  Buckhan, 

Steretary. 

UntvertUy  of  //tbnulia, 
Lincoln,  Sebriata,  V.  S.  A.,  Aug.  16,  1896. 

¥.   W.  PUTMAM. 

Pbkmanent  SBC'r  A.  A.  A,  S., 

I  wish  most  heartily  to  recommend  Colorado  Springs  as  a  place  for  the  meeting  of 
the  Association  In  18S6.  I  haie  oaretolly  looked  over  the  whole  sltoaUon,  and  am 
certain  that  the  Association  oould  DOtm^e  a  better  selection  of  a  place  of  meeting. 

The  buildings  for  holding  the  meetings  are  as  follows : 

1.  The  large  ballon  Nevada  and  Kiowa  Sts.  (called  the  ■■CoUsenm-J,  seating 
2000  people. 

1.  The  Auditorium  In  the  High  School  banding  (Nevada  and  Platte  Sts.,  two 
blocks  from  Coliseum),  seating  1000  to  laoo  people. 

3.    The  "  study  room  "  ot  the  High  School  building,  seating  SOO  to  TOD  people, 

i.    Eight  rvoms  In  the  High  School  building,  seating  from  7S  to  100  people  each. 

S,  Sevcml  large  ehureheo  within  a  couple  ot  blocks  of  the  foregoing,  enrJi  capable 
of  accommodating  several  hundred  people, 

e.  The  rooms  In  Colaiado  College  (If  necessary)  about  half  a  mile  away,  and 
readily  accessible  by  car  Hue  (electric). 

Rooms  tor  offices  ot  various  kinds  may  he  ol>ta1ned  In  the  High  School  building. 

Hotel  accommodations  are  ample  tor  any  attendance  we  might  hope  to  have.  In 
Colorado  Sprlngsthere  are  "The  Antlers,"  "Alta  Vista,"  "Alamo,"  "Elk,"  •■  Spauld- 
Ing,"  and  several  others,  white  In  Hanltou  ^SO  minutes  by  electric  car),  are  the  '-Man. 
slons."  "  Manltou,"  "  C112."  "  Barker,"  "  Ruxton,"  ■'  Iron  Springs,"  etc  Altogether 
these  hotuls  can  easily  accommodate  ifiOO  to  SOOO  guests. 

i  nioHt  heartily  recommend  that  tbe  Association  arrange  to  meet  next  year  In 
Colorado  Springs, 


id  By  Google 


888  EZECnTtVE   FBOCKEDUiaS. 

Colorada  Springt,  Colo..  Aug.  20,  jses. 
Prof.  r.  W.  PUT«*M, 

Ferhahbnt  Secrbtart, 

We  am  not  In  Ueleut  alarmed  bj  UiopToepectot  work  and  sxpenae  in  coanor, 
Uan  vltli  tbe  meeting  ot  jour  AsBoclatlon  la  Colorado  Springs  bb  Indicated  by  yonr 
letter  and  tbe  oopyor  theadTano!  ctntular  duly  reoelTed.  I  am  confldent  that,  with 
the  Oo-operatlon  ot  onroolle^  people,  Uile  work  could  be  done  lo  the  entire  sat- 
l»raction  at  the  Awoclatton,  and  I  am  UkewlBe  confldent  that  Uie  expense  conlil  be 
easily  met.  The  lUTttatlon  iitand«i  nnd  II  there  was  anything  farther  I  oould  «y  to 
empbaslie  It,  I  would  aay  It  at  thia  time.  I  think  the  matter  however  was  fully  cov- 
ered In  my  prevlona  letter  at  well  aa  In  the  letter  of  President  Slocnm. 

We  expect  to  have  the  1886  convention  and  ne  shall  be  dlaaiipolnted  If  the  deds- 
Ion  Is  not  reached  In  our  favor. 


Sprina/tdd,  tfosL,  September  a,  IS9S. 

..  A.  A.  a. 
Grntlcxeh  : 

I  wish  to  repeat  an  Invitation,  which  vae  presented  last  year,  by  the  Bnllalo  So- 
ciety ot  Natoral  Sciences,  that  the  American  Association  should  hold  lis  next  annnil 
meeting  In  the  city  ot  Bufla1o,N.  Y.  It  Is  known  that  the  Association  has  held  lis 
meetings  In  that  city  In  ISBS.  IRTfl,  and  18Se,  and  It  seems  quite  proper  that  they  should 
meet  there  In  IBM.  It  Is  to  be  regretted  that  this  Invitation  conid  not  have  h«en  pre- 
sented In  person  by  Mr.  David  F.  Day.  ot  onr  Society. 

Eespecttully  sahmltled, 

Frbd.  E.Hixkr, 
/br  The  Biifalo  Society  i>f  Natural  Seieiica,  Bafnlo,  X.  V. 

The  Nominating  CouMirrsB  recommeiide  that  the  meeting  ot  the 
AsBoclation  In  1896  be  held  at  Buffalo,  N.  Y.,  begtnulng  Monday, 
AuBuer  24th.  It  was  moved  bj  Dr.  H.  C.  Hovky  and  duly  seconded 
tbftt  the  recommendatloD  of  the  Committee  be  adopted.  Prolonged  de- 
bate, panlclp&Ced  in  b;  S.  D.  Peet,  W.  H.  H&le,  D.  S.  Martin,  T.  C. 
Hendenball,  E.  Frisby,  F.  W.  Putnam,  E.  D.  Cope,  W.  Hallock,  \f.  II. 
Brewer  and  others,  led  to  a  division  of  tbe  question. 

1.  It  was  voted  unanlmousl;  that  the  next  meeting  of  the  Association 
be  held  at  BufiUo,  N.  Y. 

2.  After  an  Informal  vote  relating  to  the  beglnniog  of  tbe  meeting  on 
Monda;  or  Toesda;  U  wan  voted  tliat  tbe  next  meeting  should  open  on 
Monday. 

3.  It  was  voted  that  the  date  of  opening  should  be  Monday,  Aug. 
24,  1896. 

It  was  then  rot«d  that  the  recommendation  of  the  Nominating  Com- 
mittee, that  the  next  meeting  of  the  Association  sbould  be  held  at  Buf- 
falo, K.  T.,  openlug  Monday,  Aug.  24, 1896,  with  the  Qeneral  Session  at 
10  o'clock,  A.  M.,  be  adopted. 
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It  was  then,  on  motion  of  the  Pkriiambht  Skcrktaht,  voted  that  the 
tbankfl  of  the  AesocUtlon  be  glfen  for  the  cordUl  iDvltations  to  bold  the 
next  ineeUng,  received  from  the  several  cities,  and  that  vrhile  accepting 
the  Invitation  from  Boflklo,  as  recommended  bj  tbe  Nominating  Comuit- 
TBK,  the  AsaoclatloD  expresses  Its  eorDcst  desire  to  meet  In  St.  Paul,  In- 
dianapolis, and  Colorsdo  Springa  In  the  near  future. 

The  session  then  adjoarned  to  meet  at  8  p.  m. 

Oknhiul  Session  or  Wkdnksday  Evbnino.  President  Morlej  being 
obliged  to  leave  town  In  order  to  take  his  steamer  for  Europe,  the  meeting 
was  called  to  order  by  Vice  President  Bbbwkr,  In  the  Y.  M.  C.  Association 
Hall,  at  S.30  P.  u. 

The  Ornuul  Smcrrtaky  made  the  foUoTrlngaoDouncumentB: 

1.  A  report  of  progress  has  been  made  by  Prof.  Kow.  HAitTof  Baston, 
r^arding  his  work  on  Glnctnam,  for  which  he  received  a  grant  from  the 
Association. 

2.  The  Council  has  received  a  full  report  from  the  management  of  the 
Cold  Spring  Harbor  Marine  Biological  Laboratorj.  to  which  a  grant  of 
9100  was  made,  and  the  report  is  herewith  presented  ■■ 


iCisNCK.  SeHihuriKLii,  Mass. 
Hy  ubabSIb: 

At  tliomeEtlngorih8  American  Aisoulstlon  for  the  ArtvaQc*nicnt  of  SiTlenee,  hold 
In  Brookl/D  in  Au)cu»t,  ItW,  the  AesovlMlon  npjiro printed,  on  the  reuimnieadatloa  uf 
the  Counrll,  tim.00  to  he  eipended  at  the  BlologlcBl  Lalwratary  at  Cold  Sprinft  lUr. 
lK>r,  T>ong  iBlBDd,  the  BLdIokIcaI  Station  far  the  Bumnicr  niantha  of  the  Broolclf  n  In- 
Btltute  of  Alts  and  Sclenceg. 

At  the  Seoretaiy  of  the  Board  at  Mana<;erB  of  the  I>nl>orelor]'  of  Cold  Spring,  I 
beg  texe  to  report  that  thu  tlOO  hae  l>«en  expended  In  paying  for  the  nee  daring  (he 
present  amnmer  uf  1889  of  two  private  lahoratory  roonia  at  thU  laboratory— each  room 
being  completely  equipped  forthe  beat  biological  work  at  the  seuhore;  and  Chat 
these  rooniBbave  been  oaed  hy  Mr.  (Jllman  A.  Drew,  of  .-lohnii  Hopkins  University, 
and  Hr.  M,  A.  Cnrlotun.  of  the  U.  8.  Department  ot  Agriculture. 

The  appointments  to  the  two  privalo  laboratories  were  made  by  Prof.  Daniel  S. 
.Tordan,  of  I'aln  Alto.  Calltomin,  Viee  President  ii[  tjecClon  F  (KuOlogy),  aud  Vice 
President  J.  C.  Arthur,  of  Section  O  (Botany),  of  the  American  AbsocIaUuh  In  ac. 
cordauce  with  the  conditions  on  which  the  appropriation  was  made. 

Mr.  Drew  worked  contlnuoiuly  at  thu  Labomlory  from  Juno  HOlh  to  Auguat  30th, 
upon  the  Bryozoa  of  the  locality,  whleh  It  very  rich  In  both  marine  and  fresh  water 
Comie,  and  the  researches  which  be  has  made  during  the  summer  together  with  thoss 
to  be  made  from  the  valu&ble  material  gathered  and  properly  preserved  tor  study, 
will  enable  him  to  publish  a  monograph  containing  valuable  contributlone  to  our 
knowledge  of  the  embryology,  development  and  structure  of  the  Bryoioa. 

Mr.  M.  A.  CarlBton  was  continuously  at  wort  at  Uie  laboratory  from  Julyaoth  to 
August  ffitb,  apon  the  Marine  AIrb  of  Long  Island  Sound,  and  was  also  able  to  work 
out  the  germination  of  several  species  of  Uredlneie. 

Both  Mr.  Drew  and  Mr.  Carleton  will  mntlnue  their  work  on  the  aubjeets  of  their 
Investigations  From  the  material  collected  by  them  and  will  make  each  a  full  report  to 
bBpresentedatthenent  meeting  of  the  American  Association. 

Uerewlth  1  present  brief  statements  from  Ueasrs.  Drew  and  Carleton  of  the  work 
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done  b)' Cbem  at  the  Cold  Spring  LBboratory,  anc)  &leo  a  brief  atatenieat  frooi  Prof- 
Herbert  W.  Conn,  Ph.D.,  Director  of  the  BlaJo)(lul  Laboratory  of  the  Institute,  who 
commendB  the  work  of  both  Hr.  CarletuD  aad  Mr,  Dreii. 

Thanking  the  American  ABBOclHtlan  for  the  Adrancementor  Science  on  behalf  of 
the  Board  of  Managers  of  the  Laboralary  and  the  Truateea  of  the  Brooklyn  IngUtnte 
for  the  generous  appropriation  made  to  our  Biological  laboratory  to  promote  original 
roeearch  in  Biology,  I  am 

Very  truly  yours, 

Fbanelih  W.  Hoopbb, 

Dtrtctor  ofBraoIUvK  lattUute  o/ArU  ami  Bdtneu: 
STATEMENT  FBOH  PBOP.  HEBBEBT  W.  CONN.  PH.D. 

The  approprlatloD  from  the  ^American  Auoclatlon  hae  been  need  to  pay  for  the 
rental  of  two  rooma  known  as  the  American  Aaeoclatlon  BooniB.  Theae  rooma  have 
been  oconpledthe  present  year  by  Gllman  Drew  of  Johns  Hopkins  University,  andH. 
A.Carletonof  the  Department  of  Agricolture,  Washington.  The  work  which  the  gen. 
tlemen  haie  done  Is  Indicated  by  the  brief  reports  which  they  bare  written  and  which 
accompany  thin  note.  Both  gentlemen  have  proved  excellent  workers,  and  lu  iDy  own 
opinion  the  appolntmeuta  made  have  been  excellent  ones.  The  period  during  which 
the  laboratory  Is  open  Is  of  cflurse  too  short  for  the  amiplfHon  of  any  extended  work, 
but  both  gentlemen  have  obtained  a  large  amount  of  material  which  will  be  the  sub- 
ject of  further  work  and  published  papers  later.  The  work  of  Hr.  Dr«w  In  partlcnlar 
has  great  promise,  and  as  Is  Indicated  by  his  report  hldg  fair  to  add  greatly  to  our 
knowledge  of  the  Bryosoa.  The  American  Asgoclatlou  may  be  sure  that  the  appro 
priaUoD  made  to  this  laboratory  has  been  fully  appreciated  by  those  Interested  In  (he 
laboratory  as  well  as  by  the  gentlemen  who  have  directly  beneflted  by  It.  In  my  own 
opinion  the  appointments  made  by  the  Commlttoe  were  wise  ones  and  the  work  done 
by  the  gentlemen  orjiupylng  the  rooms  has  been  of  a  high  order. 

If  the  Aeaoclatlun  sees  fit  to  continue  Uie  appropriation  another  year  It  will  be  a 
great  help  to  this  school  In  Its  endeavor  to  advance  the  cause  of  Biological  Sdence. 

H.   W.  COMN, 

Direelvr  of  Laborattini. 

Cold  Spring  Harbor,  Long  Iilaad,  K.  Y., 
AvguU  26.  1896. 

Vnittd  Stala  Department  iif  Agricultvrt. 
IMiiMon  Iff  I'egetable  Phptiolegp  and  Pathology.  WaaMngton,  D.  C. 
DB,  H.  W.  COKM, 

DIBBCTOK   BIDL.  LAB.   BbOOKLTH   IMST.   ABT8  AHD    3CIKHCES. 

Dkar  Sir: 

The  following  la  a  brief  statement  of  my  work  done  while  occupying  the  room 
BwardedbytheA.  A.  A.  8.,  from  JoJySOlo  Aug.  M,  ISBO: 
(1)    A  very  brier  study  of  the  following  genera  of  Algo : 

Mirfnc— Graulllaria.  Rlvularia,  Ectocarpus,  Cladophora,  Daaya,  Enteromorpha, 
Vaocherin,  Fucns.  AHcophyllnm,  Callltliamnlon,  Rhahdonia,  Urinnellla,  Spyridla. 
Hyriadle,  Bangln,  Griftlthsla.  Lyngbya,  Mlcrocoleus,  Clathrocystls.  Symplon. 
Polyclatis  (>),  Otclllaria,  leactld,  tllldenbrandtia,  Uesoglola,  Cenimum,  Chantnuala, 
Porphyra,  Polyslphonla,  Lomentaria,  Bostryohla,  Sphacelarta,  Slylophora,  Loplo- 
thrix(?). 

Frah  Water.    Zygnema,  Volvojt,  Drapornaldia,  Cyllndrospermum,  IMmorphococ- 

(B)  Id  a  few  caoes  eeverol  species  of  the  tame  gouus  were  stndled  and  the  apote 
forniB  worked  out. 

(S)  Eighty  mounted  slides  for  the  microscope  were  prepared,  mounted  In  Wood's 
Medium. 

(4)  Tlilrtythree  alcoholic  preparations  were  made  In  small  bottles. 

(5)  Abont  three  doien  mounts  on  white  paper  were  made. 

(S)    Ope  special  collecting  trip  was  made  to  Oyster  Bay,  when,  bealdn  other 
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■peclea,  ■  very  Interealla?  Sanffia  Dot  hitherto  loond  here  wu  o^Ahined—BanffUi 
fiumpUTVTta, 

(T)  Id  Addition  to  tno  abOTC,  ttae  new  Tsglou  ga.ye  opportunity  for  ■  llttia  later. 
Ming  work  In  my  apedal  Hneof  E/r«lln«e,  and  the  senolDMloa  of  a  few  apeclei  wiu 
carried  out,  incluilng  one  quite  exceptional  case  not  hitherto  worked  on,  bo  far  u  I 
recall  at  pi<»ent. 

(S)  I  haya  bealdee  done  tha  usual  amount  of  Tulacellaneoni  work  In  photography. 
Held  work,  etc. 

Id  coDcItiatoD,  I  am  Tery  gralefu]  for  the  kind  reception  and  encouragement  glT«D 
ne,  and  beg  to  express  my  special  thanks  to  youmlt.  to  Protessor  Johneon,  and  to 
the  fonndera  of  tha  Inatltutlon. 

Very  truly  youra, 

Aagutt  2«,  J8WS.  H.  A.  CABI,n«N. 

Tht  Biological  Laboratory  of  tilt  BrooUrn  InrtUviepf  Artt  and  Seienctt. 
Cold  Spring  Harbor,  L.  I.,  Aug-  ^^i  1X9S. 
To  TUB  Coimrms  haviko  ik  chauqe  thb  A.  A.  A.  3. 

TABLSa  or  TUB  Bboobltn  Bioloqical  Laboratobt. 

Ab  the  recipient  of  one  of  yonr  tables  during  the  summer  of  18H,  I  take  pleasure 
tn  reporting  the  Hue  of  work  to  which  I  have  glren  my  attention  up  to  the  present 
time. 

Skortly  after  Uie  laboratory  opened,  my  attention  was  turned  to  the  Bryonm  by 
some  remarks  made  by  the  lAlraratory  Director,  Dr.  Conn,  and  search  has  revealed 
the  preseDce  of  a  large  and  varied  number  of  both  marine  and  fresh. trater  species. 

Thus  far  the  work  has  been  confined  lo  the  study  of  the  living  animals  and  to  (he 
preaervaclon  of  material  for  sertlnnlng  and  study. 

At  least  thirteen  species  of  Uryoina  have  been  i»IIei;ted,  studied  and  preserved, 
and  the  embryos  of  seven  of  the  above  species  have  been  obtained  In  the  earlier 
stages  of  development. 

In  the  case  of  one  spedeii  of  fresh. water  Bryoioan,  the  name  of  which  I  am  at 
present  unable  to  give,  1  have  been  fortunate  enough  to  trace  the  development  com. 
plete  from  the.egg  to  the  adult  and  preserve  the  necessary  material  for  histological 
work. 

Uy  work  IB  far  too  Incomplete  to  Justify  me  In  offering  any  kind  of  sdentlflc 
paper  until  a  more  minnte  and  careful  study  of  the  preaent  material  can  be  made. 

Allow  me  (o  thank  you  for  placing  a  table  at  my  disposal  by  means  of  which  I 
have  been  enabled  to  proeecute  the  work  mentioned. 

At  least  In  the  line  In  which  I  have  worked  I  have  found  the  lorallly  most  favor- 
able, the  accommodotlona  ample,  and  all  have  been  cordial  and  obliging. 
Respectfully  yours, 

3.  The  CuuNcn.  has  received  the  following  report  from  Profesgor 
Wbltiuan ,  Director  of  the  Wood's  UoU  Laboratory  in  relation  to  the  grant 
made  for  a.  table  for  189E : 


Deab  PRorsBHOK  Futnak: 

I  have  asked  Profassor  Atkinson  of  Cornell  to  recommend  Maynard  H.  Metcalf 
to  membership  In  the  A.  A.  A.  S.  Metcairs  appointment,  as  I  understand  II,  stands 
for  the  whole  season.    I  believe  he  has  already  reported  to  you  on  hia  work. 

Wo  have  had  IM  In  attendance  this  summer,  representing  es different  InsUtutlona. 
I  shall  try  to  gel  a  new  building  added  for  next  year,  and  this  will  add  lo  our  debt. 
It  would  be  a  most  welcome  assistance  If  the  A.  A.  A.  S.  could  for  next  summer  sup. 
port  (wo  roomt,  one  for  loOlogy  and  one  for  botany.    Professor  Atkinson  suggesMd 
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this  and  I  bope  you  will  help  him  cany  It  through.  Certklnlf  the  monejr  eoald  baidlf 
coonl  more  for  8Clenc«  than  In  thiB  way.  The  Naples  roomg,  ■■  yon  know,  ur  tMO 
earh.  Hoping  yon  can  give,  us  this  enconragemetit  tor  at  least  one  anmineT,  and 
tmBtlng  that  yoa  will  have  a  good  meeting, 

I  am  youn,  TBry  truly, 

C.  O.  WHnnAN. 

4.  The  Council  hu  also  recelred  the  following  report  from  Professors 
Rogers  and  Horley  relatiDg  to  the  appropriation  of  9IOO  for  experiments 
by  them. 


To  THE  C 

The  undersl lined  beg  leave  to  report  thai  after  prelLmlnary  experlmeDte,  exunding 
over  a  period  of  Stb  years  and  with  an  expenditure  ot  91,0CW,  an  Interferential  ap- 
paratus has  been  constmcted  with  which  It  has  l>eca  found  possible  to  obtain  the 
coCHclent  of  ezpanslan  between  the  limits  ot  the  freeitng  and  the  boiling  point 

A  few  minor  difficulties  still  remain  lo  be  overcome,  but  since  wo  have  actually 
obtained  (he  eoSMclent  of  expansion  ot  Jessop's  steel  between  the  llmlta  ot  *•  and 
Bl*  It  may  be  s^d  that  Che  feaelblllt)'  of  this  new  metliod  o[  observation  bas  been 
completely  established. 

The  appropriation  granted  was  expended  in  making  the  brass  boxes  contalDln^Ihe 
bars  to  be  Investigated  loiperTlons  to  the  air,  by  coyering  every  part  of  the  outside 
surface  with  soft  solder.  The  boxes  previously  used,  although  made  ot  rolled  brass, 
could  not  be  made  air  tight. 

Wii.  A.  KuOBBB. 
E1>WA&D  W.  HOBLST. 

5.  It  was  voted  on  recommendation  of  the  Coukcil  that  a  Committee 
of  eleven  conalstlng  of  the  Prssidbkt,  PKHUAxaNX  SBOKtrrARY  and  one 
member  from  eaob  section  be  appointed  bj  the  President  to  enunciate  tbe 
policy  of  this  Association;  that  this  Committee  Is  empowered  to  confer 
with  all  fellows  of  the  Association  and  with  affiliated  sclentlflc  societies 
If  deemed  advisable,  to  secore  their  full  and  hearty  cooperation  In  the 
efforts  of  this  Association  for  the  Advancement  of  Science ;  that  this  Com- 
mittee be  directed  to  report  at  the  next  meeting  of  tbe  Association  what 
changes.  If  any,  in  the  policy  of  tbe  Association  are  deemed  expedient  to 
promote  Its  general  welfare.  The  President  appointed  as  tbe  additional 
members  of  this  Committee,  Messrs.  Woodward,  MK^DINHAU.,  Howe, 
Hkrriuan,  Faibcmild,  Minot,  B4BKE8,  Boas  and  Brrwer. 

6.  It  was  voted  onrecommendatlon  of  the  Council  that  a  Committee  on 
Statidanls  0/ Jf«a«urentenM  be  appointed,  consisting  of  T.  CMendenhau., 
Chairman,  B.  S.  Woodward,  W.  A.  Roorrs,  H.  A.  Rowland,  K.  L. 
Nichols  and  H.  S.  Carhart,  and  that  this  Committee  have  power  to  add 
to  its  Dumber  during  tbe  year. 

7.  It  was  voted  that  the  Pbbsidknt  appoint  a  Committee  on  Standard 
Colon  and  Standard  Nomtjtclature  of  Color*,  as  recommended  by  Section 
B.  The  following  Committee  was  appointed  s  O.  N.  Rood.  W.  LbContb 
Stevens  and  W.  Hallock. 

S.  Tbe  Council  has  appointed  the  President  and  Permanent  Sbcrb- 
TART  as  a  Committee  to  arrange  tbe  bond  of  the  Treasurbk  and  that  the 
amount  of  said  bond  be  flzed  at  112,000. 
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9.  Tb«  Council  recommends  tbe  adoption  of  the  ToUowliig  resolution 
oDtered  b;  Dr.  W.  H.  Hai.b,  that  the  American  Assoclatloa  for  tbe  Ad- 
vancemeDt  of  Science  favors  tlie  use  of  native  Indian  names  for  geo- 
graphlcal  locations  as  far  as  Is  practicable.    The  resolution  was  adopted. 

10.  The  Council  recommends  the  following  action  In  relation  to  the 
amendments  to  the  Constltatlon  proposed  at  the  Brooklyn  meeting: — 
That  the  proposed  amendment  to  ArticlkS  In  relation  to  Incorporated  so- 
cieties and  Inatltntlons  being  admitted  to  membersbip  In  tbe  Association 
be  adopted.    On  vote  this  amendment  was  adopted. 

That  the  proposed  amendment  to  Articlk  22  cresting  a  section  of 
geography  be  not  adopted.  On  vote  the  recommendation  of  the  Council 
was  accepted. 

That  the  proposed  amendment  to  Articlk  22  changing  the  name  of  Sec- 
tion I,  be  amended  and  the  Section  be  designated  as  Section  I,  Sociology. 

After  considerable  dlscnstflon,  a  vote  was  taken  and  tbe  amendment 
proposed  by  tlie  CouNcit.  was  not  agreed  to. 

It  was  tlien  voted  to  accept  the  amendment  as  proposed  at  the  Brook- 
lyn meeting,  by  which  the  section  shall  be  designated,  Section  I,  Social 
and  Economic  Science. 

That  the  proposed  amendment  to  Articlk  S2,  in  relation  to  the  com- 
position of  the  Local  Committee  be  not  adopted.  On  vote  the  recommen- 
dation of  the  Coancll  was  agreed  to. 

That  the  proposed  amendment  to  Articlc  15,  In  relation  to  the 
Treasurer  famishing  bonds  be  adopted.  On  vote  the  recommendation  of 
tbe  Council  was  agreed  to. 

11.  Reports  of  Sprcul  Committkxs  were  called  for  and  the  foUow- 
iag  disposal  of  tbe  committees  made  : 

Committee  1.    Continued,  but  to  consist  of  Emory  HcCuntogk  of 

Morrlatown,  N.  J.  and  B.  A.  OotJLO  of  Cambridge. 
"  2.     Report  received  and  committee  continued. 

"  3.    Report  received  and  committee  discharged. 

"  4.     Committee   reported  last  year  and  at  Its  own  request 

was  discharged. 
"  G.     No  report  received  and  committee  discharged. 

"  a.     Report  received  and  committee  discharged. 

"  T.    No  rvport  received  and  committee  discharged. 

"  8.    No  report  received  and  committee  discharged. 

"  9.    Report  received  and  committee  continued  to  consist  of 

Vice   PrmUloUs  of  Sections  F  and   (/,  tx  ufflelo  and 

C.  0.  Whitman  of  Chicago. 
■■  10.    No  report  received  and  committee  discharged. 

"  II.     No  report  received  and  committee  discharged. 

"  12.     Committee  dlscliarged  at  its  own  request. 

12.  The  General  Sbcrktarv  aunounced  that  the  following  grants 
from  the  Research  Fund  had  been   made  by  the  Council  : 

To  Prof.  W.  A.  Roobrs  to  continue  his  work  on  coEfHclents  of  expansion 
of  tbe  metals,  9100. 
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To  the  Marink  Biolooicaj.  Labokatort  at  Wood's  Holt,  for  ftu  Asio- 
ciftttoD  table,  9100. 

Towards  the  malntenuice  of  the  Intkbnational  Biblioobaphioil 
Bureau,  $260. 

A  grant  of  95  to  Section  G  to  print  and  dletrlbnte  a  second  edition  of 
the  Rules  of  ClUtlon. 

The  CotJNCii.  had  also  made  a  grant  of  $760  from  Its  current  fands  to 
the  publisher  of  ■'Sciehge"  In  good  faith  for  the  action  taken  at  the 
Brooklyn  meeting.  [The  Council  anthorlzed  the  Treasurer  to  use  the  Qen- 
eral  Fund  for  this  purpose,  the  amount  so  ased  to  be  refonded  from 
Current  funds  and  special  subscriptions  as  available;  also  to  kran  from 
the  Income  of  the  Besearch  Fund  for  this  purpose  If  necessary;  the 
amount  so  used  to  be  refunded  In  the  same  manner  as  the  General 
Fund.] 

13.  The  CouNcii.  recommends  that  two  resolutions  offered  bv  T.  B. 
Norton  relative  to  the  Library  of  the  Association  be  passed.  Adopted  as 
follows  :— 

Seiolved,  That  the  Prbbidrnt  be  antborlsed  to  appoint  a  committee  of 
five  Fellows  of  tlie  Association  to  supervise  during  the  coming  year  the 
library  of  tbt;  Association.  The  Psrsidrht  appointed  Ai.freo  SnuHaRR, 
Chairman,  A.  W.  Butlrm,  W.  L.  Dudley,  T.  H.  Norton,  Thos.  French, 
Jr. 

.  Besolved,  That  the  Council  express  to  Prof.  J.  U.  LLurnand  Hr.  C.  O. 
Lloyu  of  Cincinnati  Its  thanks  for  their  generous  offer  with  regard  to 
the  afflllatlon  of  their  libraries  with  the  library  of  the  Association,  and 
authorize  the  committee  on  library  lu  conjunction  with  the  President  and 
PsRMANKNT  Secrktart  to  make  satisfactory  arrangements  with  the 
Messrs.  Lloyd  In  this  matter. 

U.    The  Council  recommends  the  adoption  of  the  following : 

Be»olvf.d,  That  a  vote  of  thanks  be  tendered  to  Hiss  C.  A.  Watson,  tbe 
AsslstanL  Secretary,  In  recognition  of  her  twenty-one  years  of  faithful 
service  to  the  Association. 

The  resolution  was  unanimously  adopted. 

The  Pbrmanknt  Sbckbtary  presented  the  following  staUstics  of  the 


There  have  been  S68  members  and  associates  in  attendance  from  the 
following  places ;  Springfield,  16,  and  other  parts  of  Mnaeachnsette,  56; 
New  York,  90;  D.  C,  39;  Penn<iylvanla,  29;  Ohio,  18;  Connecticut,  II; 
Indiana,  V^;  Michigan,  II;  Mew  Jersey,  S;  Wisconsin,  8;  Maryland,  6; 
Virginia,  6;  lowa,  7;  Canada,  6;  New  Hampshire,  E;  California,  4;  IIU- 
nois,  i;  Missouri,  4;  Rliode  Island,  4;  S.  Carolina,  4;  Vermont,  3;  N. 
Carolina,  8;  Qeorgla,  2;  Louisiana,  2;  Alabama,  2;  Maine,  1;  Washing- 
ton, 1 ;  Eeutuok;,  I ;  Minnesota,  I ;  N.  Dakota,  1  ;  Florida,  1 ;  Texas,  1. 

1S6  members  liave  been  elected;  and  58  members  have  been  mide  Fel- 
lows. Notices  of  the  loss  of  42  members  and  fellows  by  death  have 
been  received  since  the  last  meeting. 

The  Uetlrlng  President's  address  and  the  addresses  of  7  Vice  presi- 
dents hare  been  given. 
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Thie«  pnbUc  lectures  have  been  dellyered,  all  witb  Untero  lllaatratlons. 

20T  papers  have  been  read  lu  the  Sectloos  as  follows;  A  16;  B  &4; 
CIS;  D6;  E  11»;   F  16 ;  G  28 ;  H  S8;  I  IS. 

The  Pkruakknt  Skcrstary  offered  the  rollowing  resolution  : 

Whereat,  the  members  of  tlie  American  Association  for  tbe  Adrance- 
ment  of  Science  have  been  tbe  recipients  of  namerous  conrteBles  on  the 
part  of  the  cltj  authorities,  the  pnblic  Institutloaa,  several  organizaUons 
and  the  citizens  of  Sprlngfleld  as  represented  by  the  Local  Committee; 
therefore  be  It 

Srtolved,  That  the  sincere  thanks  of  the  Association  be  and  hereby 
are  tendered  to 

Thx  Local  Cohhitter  far  Its  successfal  eObrts  In  providing  accom- 
modations for  offices,  for  halls  for  holding  the  general  meetings  and 
for  rooms  for  holding  the  meeLlnga  of  tbe  iiln«  sections  of  tbe  Associa- 
tion, and  for  Its  hospitality  In  extending  to  the  Association  several  re- 
ceptions and  numerous  excursions  daring  tbe  past  neek. 

To  the  Bu*iu>  of  TlUDa  for  the  nse  of  Its  office  for  the  buBlnesa 
headquarters  of  the  Association,  and  to  the  Clerk  of  tbe  Board,  Mr. 
WuAAXM  A.  Wbbstbk,  whose  untiring  labors  and  constant  courtesy  as  Lo- 
cal Secretary  have  been  so  highly  appreciated  by  the  members  of  the 
Association. 

To  the  Y.  M.  C.  A.  for  the  use  of  its  beautiful  and  convenient  building 
for  our  oSlces  and  assembly  rooms. 

To  Thr  City  Goveknmbnt  for  the  use  of  the  City  Hall  for  the 
purpoaea  of  the  evening  lectures  given  by  the  Aasociatlon. 

To  the  School  Comhittke  for  the  use  of  the  High  School  bnltdlng 
which  supplied  meeting  rooms  for  several  sections. 

To  the  Pastors  and  TncsTKea  of  the  Statu  Street  Baptist  Chcbch, 
the  CHimcH  OF  THE  Unity  and  Chkist  Church,  for  the  nse  of  their  chap- 
els for  Sections  of  the  Association.  To  the  Trustbks  of  EvAiraBLisT  Hall 
for  the  nse  of  the  hall  daring  the  time  of  the  meeting. 

To  Mr.  James  A.  Ruurill,  l*resldeut,  and  the  City  Library  Associa- 
tion, for  the  use  of  the  halts  In  the  Art  Building,  and  for  the  reception  on 
Wednesday  evening,  at  which  time  the  members  of  the  Association  had 
the  opportunity  of  examining  the  Interesting  collections  of  art  and  nat- 
ural history  there  displayed. 

To  the  Ladiks'  Rbckptioh  Committue  for  the  special  courtesies  ex- 
tended to  the  ladles  of  the  Association  and  for  the  several  evening  re- 
ceptions given  to  the  sections. 

To  the  tTxiTBD  Glkctric  Coupant  for  making  the  regnislte  arrange- 
ments and  furnishing  electricity  for  the  lanterns  used  in  the  City  Hall  and 
In  Evangelist  Hall  during  ihe  time  of  the  meeting. 

To  J.  B.  Colt  4  Co.,  of  New  York,  for  their  kindness  in  furnishing  lan- 
terns and  operator  on  all  occasions  requiring  lantern  Illustrations. 

To  the  Pkbsidbnts  and  Faculties  of  Amherst  Collbob,  Modkt  Hol- 

TOKE   COLLKOK,     SMITH    COIXBOR,    MASSACHUSETTS     AOBICULTURAL   CoL- 

LBOB,  WiLLUTON  Seminary,  and  to  the  citizens  of  North  Hampton,  for 
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their  coarteoDB  reception  and  eDtertainment  of  the  members  of  the  As- 
BoclBtlon  during  the  several  eicorslons  to  those  places. 

To  CoLoNKL  MoRDECAi,  Commandant  U.  S  Armory,  for  hi*  coorteoos 
reception  of  the  members  at  the  U.  3.  Armorj  Gronnds. 

To  the  Skvsrai.  Manufactohino  Cohpaniks  who  opened  their  works 
for  the  Inspection  of  man;  Interested  members  of  the  Aesoclattoo. 

To  the  Sprinofikld  Strrkt  Railway  Company  for  its  conrtesf  In  pro- 
viding cars  free  of  expense  for  the  use  of  members  on  the  several  excor- 

To  the  Wkstbrk  Union  and  Postal  Tklkgraph  Companibs  for  franking 
privileges  famished  to  the  Local  and  Permanent  Secretaries,  and  to  the 
Postmaster  uf  Springfield  for  establishing  a  branch  office  at  the  head- 
quarters of  the  Association. 

To  Che  Pkopriktors,  Editors  and  Kkportkrs  of  the  Springfield  Ke- 
pubUcaii  and  SprlngSeld  Union  for  giving  to  the  world  carefallj  prepared 
reports  of  tlie  pr<iceedlngs  of  the  meeting. 

The  Gbnkkal  .Skgiibtary  read  the  following  resolutions  adopted  at  the 
meeting  of  the  ladies  of  the  Association : 

In  view  of  the  exceeding  cordiality  and  thoaghtfniness  which  have 
marked  the  provision  everywhere  made  for  the  comfort  and  happlnesa  of 
the  ladles  in  attendance  on  the  present  meeting  of  the  A.  A.  A.  S.,  and 
realizing  that  it  could  only  be  accomplished  by  an  unusual  combination  of 
tact,  judgment,  and  friendly  feeling,  accompanied  by  a  spirit  of  generona 
and  discriminating  hoapltailty,  that,  while  leaving  them  the  utmost  free- 
dom to  make  the  moat  of  their  visit  here  for  their  own  beneBt,  has  yet 
met  them  at  every  point  where  attention  could  be  useful  with  the  very 
service  required. 

Bfsolved,  That  we  feel  it  a  privilege  and  pleasure  to  express  more  di- 
rectly than  through  the  ordinary  official  proceedings  our  profound  appre- 
ciation of  the  hearty  good  will  and  friendly  interest  that  bare  met  and 
followed  us  throughout  our  stay;  so  that  we  have  not  felt  ourselves 
strangers  and  sojourners,  but  welcome  gnests,  in  this  twanUf al  city  of 

We  therefore  direct  oui'  Secretary  to  forward  a  copy  of  these  proceed- 
ings to  Mrs.  LuKB  Corcoran.  Chairman  of  the  Ladies' Reception  Commit- 
tee, with  the  request  that  she  will  communicate  it  so  far  as  may  be 
possible-  o  all  thoseladles  who,  Individually  or  In  organised  capacity,  have 
contributed  so  successfuQy  to  our  entertainment. 

Bemlned,  further,  that  the  General  Secretary'ot  the  A.  A.  A.  S.,  be  re- 
qnested  to  read  these  resolutions  at  the  flnal  eeaaion  of  the  Association 
and  to  enter  them  upon  its  records. 

(Signed) 

Har7  J.  Eastman, 
Hbuin  W.  Dooltttue, 
BUZIBBTH  Q.  Britton. 

The  resolutions  we 
INQ,  B.  E.  Fbrnow,  I 
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QUBAR,  AucK  C.  Flbtchui,  W.  Lb  C.  8TBVKN8,  B.  8.  Wooditard,  G.  D. 
CoFB,  and  F.  W.  Futmam.  And  were  nnaidmonsl;  adopted. 

Ex-Llentenuit  Governoc  Hailx  rvsponded  to  the  reaoluUons  Id  behalf 
of  tiie  I..ocal  Committee. 

Runarka  were  made  In  ^preelatlOD  of  the  conrteBles  of  the  Kamp 
Komfort  Klub  to  maay  members  of  the  ABSoclatioii,  especlallj  to  those 
of  Seetinn  C. 

Th«  ABBoclatlon  was  then  declared  a^onrned  to  meet  at  10  x.  u.,  Mod- 
da;,  Aog.  SI,  189S,  la  BuSUo,  N.  Y. 

Jambs  Li  wis  Uowb, 

Oeneral  Hecretar]/. 


REPORT  OF  THE  PBRUANBNT  SECRETARY. 


Tbb  ImpoMibtUt;  of  making  satisfactory  arrangements  with  the  trans- 
continental  railways  made  it  necesssry  to  altandonthe  plan  of  holdlog  the 
meeting  of  1896  Id  San  Francisco.  As  soon  as  thia  fact  ^ras  determined, 
a  Council  meeting  was  called  on  Jannarj  26.  1896,  when  it  was  decided  to 
accept  the  Invitation  of  Springfield,  Mass.,  and  to  postpone  tbe  San  Fran- 
cisco meeting  to  some  fature  date.  Tlie  forty-fonrth  meeting  waa  there- 
fore held  In  Sprlngfleld,  beginning  with  the  General  Session  on  Thursday, 
Angnst  39. 

As  In  my  last  report,  I  mnst  again  refer  to  the  necessity  of  deciding  at 
one  meeting  the  place  of  holding  the  next,  as  I>eing  of  vital  importance 
to  tbe  interests  of  the  Association.  This  nncertalnt;  was  undoubtedly 
tbe  canse  of  tbe  absence  of  a  Ufge  namber  of  members  from  the  Spring- 
field meeting. 

It  waa  apparent  at  the  Springfield  meeting  that  aome  cooperative  ac- 
tion Is  essential  between  tbe  Affiliated  societies  and  the  AaaoclatloD,  by 
which  the  snmmei'  meetings  of  tbe  various  socletle:)  shall  not  conflict  with 
that  of  the  Assoclalion.  In  order  to  bring  about  a  change  In  this  respect, 
the  AsBoclatlon  has  voted  to  begin  the  meeting  of  1896  ou  a  Monday,  con- 
tinuing throngh  the  week  with  excursions  on  Saturday.  It  !b  believed 
tiukt  by  this  arrangement  tbe  affiliated  societies  will,  as  a  rule,  hold  their 
meetings  on  the  days  following  the  Association  week,  or  when  that  is  not 
poBsliile,  on  the  days  immediately  preceding  the  Asaoclatton  week,  so  that 
the  members  of  the  various  societies  con  take  part  In  the  corresponding 
sectlouB  of  the  Association.  It  la  greatly  to  be  hoped  that  the  aOlilated 
societies  win  preclude  from  tlielr  meetings  such  papers  aa  will  be  appro- 
priate and  interesting  In  the  sections  of  tbe  Association.  With  some  such 
plan  as  this,  the  affiliated  societies  would  oaturally  strengthen  the  Asso- 
ciation, whereas  it  is  believed  that  some  of  them  have  had,  heretofore, 
the  opposite  ell^t.  At  the  Sprlngfleld  meeting  a  special  committee  was 
appointed  to  consider  this  and  other  subjects  pertaining  to  the  welfare  of 
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the  Asfloclatloii,  and  there  Is  little  donbt,  If  these  points  are  careftally  con- 
sidered, that  some  plan  wUl  result  to  save  the  great  object  of  the  Associa- 
tion from  being  Jeopardized  by  the  prevailing  tendency  of  apeciallsta  to 
extreme  aubdlvlslon  In  all  departments  of  science. 

I  refer  to  the  report  of  the  Oeneral  Secretary  for  the  details  of  the 
Springfield  meeting,  and  form?  nsnal  statement  of  the  number  of  persons 
Id  attendance  and  the  papers  presented  in  the  sections. 

Of  the  1S3  members  elected  since  the  Rrooklyn  and  daring  the  Spring- 
fleld  meeting,  4  have  declined  membership,  118  (inclndlDg  one  associate 
■who  became  a  member),  have  perfected  their  membership,  as  have  6  who 
were  elected  at  the  Brooklyn  meeting  and  1  yrhoite  admission  fee  for 
that  meeting  was  remitted  by  vote  of  Conncll;  36  members  have  paid 
their  arrearH  and  these  have  been  restored  to  the  roll ;  2  more  foanders  of 
the  Association  have  been  restored  to  the  list  of  members  and  have  been 
made  honorary  life  members ;  1  foreign  honorary  fellow  has  been  elected, 
mnking  16!)  names  added  to  the  roll  since  the  Brooklyn  volnme  was 
pnblished. 

From  the  Brooklyn  list  81  names  (Including  2  fonnders  of  the  Associa- 
tion), have  been  transferred  to  the  list  of  deceased  members ;  20  members 
and  fellows  have  resigned,  and  I  has  been  omitted  for  arrearages,  making 
a  dednctlon  of  62  from  the  list. 

Threemembers  have  become  life  members;  SOmembers  have  been  trans- 
ferred to  the  roll  of  fellows,  and  1  fbllow  has  been  transferred  to  the  list 
of  honorary  fellows. 

The  following  Is  a  comparative  statement  of  the  roll  aa  printed  In  the 
Madison  and  Brooklyn  volomes,  and  In  the  present  volume : — 

Madison.    Brooklyn.    Springfleld. 
Living  patrons,  ....  2  2  i 

Corresponding  members,        ...         2  2  1 

Members,  1.136  1,042  1,1  IS 

litvlng  honorary  fellows,       ...  I  1  8 

Fellows, 796  785  772 


Honorary  life  members  (founders;  in- 
cluded tn  the  above,  8  8 

The  distribution  of  publications  since  the  last  report  is  as  follows ; 

Memoirs  No.  1 ;  sold  1  copy;  presented  1  copy. 

Proceedings:  Vols,  i -4 2— delivered  to  members,  198;  sold,  29;  ei- 
chnnges,  6;  duplicate  copies  to  members,  7;  presented,  86-,  bought,  4S 
copies ;  received  as  donations,  19. 

Vol.43:  delivered  to  members,  1277;  sold,  27;  exchanges,  346;  dupli- 
cate copy  to  mernbur,  1 ;  presented,  6 ;  bought,  2  copies ;  returned  from 
members,  6 ;  returned  from  exchanges,  2. 

Subscriptions  have  been  received  for  4  copies  of  volume  44. 

For  several  years  past  U  has  seemed  to  me  desirable  that  the  growing 
library  of  the  Association  should  be  placed  where  It  would  be  of  greater 
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benefit  to  science  than  It  could  be  wblle  stored  Id  the  office  of  the  AbsocI- 
■tton.  It  ia  therefore  most  aatisfftCtorr  tliat  thefln&l  arrftngementa  were 
nude  at  the  Springfield  meeting  bj  which  the  llbr&ry  la  to  be  transferred  * 
to  the  care  of  the  Unlreraity  of  Cincinnati  nnder  the  following  condi- 

"  It  Is  hereb7  agreed  on  the  part  of  the  ofBcera  of  the  American  Aaao- 
clatloD  for  the  Advancement  of  Science  and  the  Board  of  Directors  of  the 
UnWersitjr  of  Cincinnati  to  place  the  library  of  the  Association  Id  the 
charge  of  the  TJnlTerslty  In  accordauce  with  the  terms  of  the  accompany- 
ing propoHltlon : 

(Signed) 

Edward  W.  Hoklxt. 
Prestdent,  Amertc&n  AMOcl*Uon  forth«  AdTBnctmentoI  Science. 
F.  W.  Putnam, 

rermuient  Secntarr,  A.  A.  A.  3. 
C.  Q.    COHITNB, 
Chalmwn    Board  ot  DIreotore  of  tho  UnlTerslty  of  ClnelnnaU. 

Joseph  F.  Wriqht, 

Clerk,  Board  ot  Directors  Unlverslt;  of  ClnelnnBtl. 

"  The  University  shali  bind  Itaelfi— 

1.  To  provide  proper  accommodation  for  the  library,  good  care  of  the 
same,  and  all  reasonable  facilities  for  direct  consnltatlon  on  the  part  of 
members  of  the  Association  and  aclentlsta  In  general. 

2.  To  make  provision  for  tlie  consultation  of  books  in  the  library  by 
Fellows  and  HemtKrs  of  the  Association  (and  by  well-known  scientists), 
residing  at  a  distance,  by  the  methods  ordinarily  adopted  b;  the  leading 
libraries  of  the  conntry ; 

5.  To  bind  snitabl;  the  annual  additions ; 

4.  To  provide  for  the  binding,  within  the  space  or  five  years,  of  the 
entire  unbound  portion  of  the  library  at  the  time  of  transference ; 

6.  To  maintain  an  Insurance  upon  tbe  library  at  a  valuation  to  be  flzed 
by  mutual  consent ;  ^ 

6.     To  maintain  a  complete  card  catalogue  of  tbe  library; 

T.  To  famish  to  the  Council  of  the  Association  a  numbered  manu- 
ocript  catalogue  of  the  library  as  at  present  consUtnted,  after  careful 
classlflcalion ; 

8.  To  furnish  to  the  Council,  annoall;,  a  similar  catalogue  of  the 
additions  of  the  year ; 

9.  To  place  the  execntlve  nuiDSgement  of  the  library  under  the  direc- 
tion of  a  competent  librarian ; 

10.  To  place  the  library  under  the  snpervlston  of  a  standing  com- 
mittee of  the  Association  (of  Ave  Fellows},  resident  In  Ohio,  Indiana, 
Kentucky  or  Tennessee ; 

11.  To  return  to  the  officers  of  the  American  Association,  upon  one 
year's  notice,  at  any  time  after  1906,  the  entire  library  as  at  present  con. 
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Btitntcd,  and  with  all  future  addlllona,  upon  tlie  refiiadiiig  of  the  sani 
expended  for  binding." 

"  The  Aaioclation  binds  Itself: — 

12.  To  deposit  with  the  Unlversltj  the  entire  Uhrarjr,  as  at  preeent 
constituted  and  all  futnre  addillons,  until  the  explraUon  of  the  contract 
through  the  fulfilment  of  the  stipulations  of  the  preceding  paragraph." 

"  It  Is  further  understood ; — 

13.  That  all  agreements  respecting  the  library  shall  be  signed  by  the 
President  and  Fennanent  Secretary  of  the  Association,  and  by  the  Chair- 
man and  Clerk  of  the  Boto'd  of  Directors  of  the  University  of  dndn- 
natlj 

14.  That  In  case  of  partial  or  total  loss  by  Are,  the  Insurance  money 
received  shall  be  paid  over  to  the  Treasurer,  of  the  Assoctatlon  after  de- 
ducting a  sum  equivalent  to  that  expeuded  on  tiie  binding  of  the  voluraee 
destroyed ; 

15.  That  the  Association  commits  itself  to  no  eipendlture  In  connec- 
tion with  the  library  other  than  that  Involved  In  the  supplying  of  volnmes 
of  the  Annnal  Proceedloge  to  such  scientific  societies  or  periodicals  as 
may  wish  to  exchange  publications  with  the  Associatiaii  and  are  approved 
by  the  Standing  Committee  on  the  Library." 

F.    W.    FUTKAM, 

Permanent  Secretary. 
Jaawirs  I,  1896. 


REPORT  OF  THE  TREASURER. 

In  compliance  with  article  16  of  the  Constltnllon,  I  have  the  honor  to 
submit  the  following  report  showing  receipts  and  disposition  of  fuads 
of  the  Association  for  the  fiscal  year  ending  June  30,  I89£. 

The  receipts  which  have  come  Into  the  keeping  of  the  Treuarer  are  of 
two  kinds,  namely :  first  funds  on  deposit  In  banks  transferred  by  the 
Permanent  Secretary  to  the  Treasurer ;  and,  second,  accnied  Interest  on 
those  fnnds. 

The  funds  recdved  from  the  Permanent  Secretary  amount  In  the  aggre- 
gate to  $6,861.79.  The  amount  received  as  Interest  on  these  funds  up  to 
June  30,  1896,  Is  980  33.  The  total  amount  of  fnnds  In  the  care  of  the 
Treasurer  on  the  same  date  la  96,932.12. 

With  the  exception  of  a  balance  of  $36.20  on  deposit  In  The  Fifth 
Avenue  Bank  of  New  York,  these  fund.t  are  now  deposited  In  savings 
banks  which  may  be  expected  to  pay  not  less  than  three  and  one-half  per 
cent  interest  compounded  semi-annually. 

The  details  of  the  receipts  and  deposits  are  as  follows  i — 
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June  80,  1896. 


Dr. 
To  f  onds  on  deposit  with  State  Street  Safe 

Depoalt  Compan;  of  BOHton,  Mua.  .     . 
To  ftanda  on  deposit  with  Csmbrldge  Sav- 

1nf(s  Bank  of  Cambridge,  Maes.    .    .     . 
To  Interest  on  funds  with  State  Street  Safe 

Deposit  Company  of  Boston  for  1  year 

3  months  and  14  days  at  the  rate  of  1  per 


t  per  a 


To  lotereAtOD  fnndsln  Cambridge,  Mass., 
for  t  year  at  the  rate  of  3  and  i  per  cent 
per  annain    conipoanded  Heml-annaall; 


Or. 
jDly  1,  1895.  By  caab  on  deposit  wtib  the  Emigrant  In- 

dnstrial  Savings    Bank   of  New  Tork, 

N.  T ^2000,00 

By  cash  on  deposit  with  the  Institution  for 

the  Savings  of  MercliaDts'  Clerks,   of 

Hew  York,  N.  T 2000.00 

By  cash  on  deposit  with  ihe  Metropolitan 

SavlOKB    Bank  of  New  York,  N.    Y.     .  1600.00 

By  cash  on  depoalt  with  the  Cambridge, 

Savings  Bank  of  Cambridge,   Hans.     .  295.92 

By  cash  on  deposit  with  the  fifth  Avenue 

Bank  of  New  York,  N.  Y 36.20 

Total      ....         86932.12 

fi.  S.  Woodward,   Treasurer. 
New   York,  June  30,  189o. 

This  report ws»  duly  nudlted  liy  Williau  HABKNEnn.  npiiolBted  tor  the  iJurponc  li>- 
the  Cunndl,  and  hU  re|iort,  ae  aadllor,  was  maile  lo  (be  Cuunuil  un  Su|iicinber  a,  lEUft, 
and  placed  on  fllo. 
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F.   W.  PUTNAM,  PERMANENT  SECRBTART, 


I894-9S. 


Thb  Ahrkioam  AssociATtON  roR 


To  bAlAnce  from  iMt  Accomit #1,J75  « 

Admission  fees  Brooklyn  meetlDg $810  00 

"    ModtsoD  and  Rochester  meetiogs  10  00 

"            "    Springfield  meeUng 55  00 

AsBOClAte  members,  Brooklyn   " 18S  00 

FellowBbip  fees 86  00 

ABsessmentaSprlnglleld  meetlnu: 284  00 

Brooklyn            '■          1.969  00 


Madison 

Rochester 

Washington 

Indi&ntqtoUs 

Toronto 

Cleveland 


1,357  00 
307  00 
*2  00 


Publications  sold  and  binding     .... 

Mtscellaneoas  receipts 

Life  membership  commntatlons      .    .    . 
Due  from  research  f and  for  (grants  paid* 


-  4.897  00 
24i9« 
18  55 


CAHBRIOaK,    AU< 


•7,lSii  JI 
I  have  examined  the  above  account  and 
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CASH    ACCOUMT.  40S 

IN  ACCOUNT  WITH 

THE  ADTANCKMKNT   Of   SCIBNCK.  Ck. 

July  31,  189S.  1S94-85. 

Bj  3600  copies  ProceedlnKS  Vol.  ii;  flolBlilug 
the  Tolnme,  paper,  blnclliig  and  wrapping : — 
J.  WllAon  t  Son.  printing  and  Unding    .     .     .       «SI2  SO 

G.  A.  ATlward,  prtotlog 22  Sfi 

Carter,  Rice  &  Co.,  paper »8  76 

»668.59 

By  2600  copies   Proceedings  Vol.  *8;  Id  fnll  for 

printing,    binding,   wrapping,    extras  of  ad- 

dresBea,  etc.  ;— 

J.  Wilson  &  Son,  printing  and  binding     ...  981  82 

J.  Wilson  &  Son,  extras  ofreporta 160 

Amer.  Pnbllshing  Co.,  wrappers  for  volbme  6  00 

O.  A.  A;lward,  printing 882  03 

G.  A.  Ajlward,  extrasor addresses  and  reports  101  96 

Carter,  Rice  &,  Co  ,  paper 302  15 

IllaBtratloDs,  drawing  and  engraving       ...  16  IS 

2,Z23  60 

Brexpenaesof  Brooklyn  meeting 271  82 

Binding  back  volames,  etc IT  25 

Back  Tolomes  bongtat 10  50 

27  76 

Printing  notices,  receipts,  curds,  etc 61  00 

Engrossing  and  tjpe-wrlting 29  90 

Statlonerj,  etc 14  29 

TraTelUng  expenses  of  AsRlstant  Secretary  1  20 

Press  clippings 12  00 

Temporary  office  aaslstants 22  25 

130  6* 

Snbscriptlon  to  Postal  Gnlde 4  00 

Post  office  box S  00 

Postage 243  62 

Telegrams 12  SI 

Express 425  74 

OBicerent,  one  year 108  00 

Salary  of  Janitor      100  00 

Salary  of  Assistant  Secretary 720  00 

Salary  of  Permanent  Secretary 1,260  00 

2,070  00 

Grant  to  Committee  on  BHillograpby,  Section  G    .         26  00 

Grant  for  Table  Biolog.  Lab.,  Cold  Springs      .     .         lOU  00 

125  00 

Grant  from  Research  Fund  to  Ur.  P.  Roas  ...  200  00 
Grant  from    Research  Fnnd  to    Profs.  Morley 

and  Rogers       100  00 

Grant  from  Research  Fund,  Table  Woods  HoU 

Biol.  Laboratory 100  00 

400  00 

Added  to  Research  Fund,  Life  members  com- 

mntatioD* 300  00 

Balance  to  new  account 27  24 

97,136  61 
certify  that  the  same  Is  correctly  cast  and  properly  vouched. 

B.  A.  Gould,  Auditor. 
•  Sinoe  tnnslerred  to  Tressurer. 
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